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ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaatccaactctgaagaagcaaagaaagaggaggccaaaaaggaggaagccaaga 
aatctaacagcgtcgacattgttctgactcagtctccagccaccctgtctgtgactccaggagatagagtctctctttcctgcagggcc 
agccagagtattagcgactacttacactggtatcaacaaaaatcacatgagtctccaaggcttctcatcaaatatgcttcccattccatc 
tctgggatcccctccaggttcagtggcagtggatcagggtcagatttcactctcagtatcaacagtgtggaacctgaagatgttggaa 
tttattactgtcaacatggtcacagctttccgtggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcg 
ggcggaggtgggtcgggtggcggcggatctcagatccagttggtgcaatctggacctgagctgaagaagcctggagagacagt 
caggatctcctgcaaggcttctgggtatgccttcacaactactggaatgcagtgggtgcaagagatgccaggaaagggtttgaagt 
ggattggctggataaacaccccactctggagtgccaaaatatgtagaagacttcaaggacggtttgccttctctttggaaacctctgc 
caacactgcatatttacagataagcaacctcaaagatgaggacacggctacgtatttctgtgtgagatccgggaatggtaactatga 
cctggcctactttgcttactggggccaagggacactggtcactgtctctgatcaggagcccaaatcttctgacaaaactcacacatcc 
ccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccg 
gacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagltcaactggtacgtggacggcgtgga 
ggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcacca 
ggaclggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagc 
caaagggcagccccgagaaccacaggtgiacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacct 
gcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacg 
cctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 



2H7-antiCD40 scFv MTH (SSS) MTCH2WTCH3 (2H7-40.2.220Ig) (amino acid 
sequence) (SEQ ID NO: ) 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKGGGGSGGGGSGGGGSSQAYLQQSGAELVRPGASVICMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQSNSEEAK 
KEEAKKEEAKKSNSVDIVLTQSPATLSVTPGDRVSLSCRASQSISDYLHWYQQKSH 
ESPRLLKYASHSISGIPSRFSGSGSGSDFTLSINSVEPEDVGIYYCQHGHSFPWTFGG 
GTKLEIKRGGGGSGGGGSGGGGSQIQLVQSGPELKICPGETVRISCKASGYAFTTTG 
MQWVQEMPGKGLKWIGWINTPLWSAKtCRRLQGRFAFSLETSANTAYLQISNLKD 
328 



WO 2005/017148 



PCT/US2003/041600 



EDTATYFCVRSGNGNYDLAYFAYWGQGTLVTVSDQEPKSSDKTHTSPPSPAPELL 
GGSSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTK 
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE 
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD 
5 GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

5B9 VH (includes the VH leader peptide) (nucleotide sequence) (SEQ ID NO: ) 

atggctgtcttggggctgctcttctgcctggtgacatttccaagctgtgtcctatcccaggtgcagctgaagcagtcaggacctggcc 
tagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctcattaactacctatgctgtacactgggttcgccagtctc 
10 caggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagactataatgcagctttcatatccagactgagcatc 
accaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaatgacacagccatttattactgtgccagaaatg 
ggggtgataactacccttattactatgctatggactactggggtcaaggaacctcagtcaccgtctcctca 

5B9 VH (minus the leader) (nucleotide sequence) (SEQ ID NO: ) 

[5 caggtgcagctgaagcaglcaggacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctcatta. 
actacctatgctgtacactgggttcgccaglctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacaga 
ctataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaaccta 
atgacacagccatttattactgtgccagaaatgggggtgataactacccttattactatgctatggactactggggtcaaggaacctca 
gtcaccgtctcctca 

20 

5B9 VH (includes leader peptide) (amino acid sequence) (SEQ ID NO: ) 

MAVLGLLJ'CLVTFPSCVLSQVQLKQSGPGLVQSSQSLSITCTVSGFSLTTYAVHWV 
RQSPGKGLEWLGVIWSGGITDYNAAFISRLSITKDDSKSQVFFKMNSLQPNDTArf 
YCARNGGDNYPYYYAMDYWGQGTSVTVSS 

25 

5B9 VH (no leader peptide) (amino acid sequence) (SEQ ID NO: ) 

QVQLKQSGPGLVQSSQSLSITCTVSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGGI 
TDYNAAFISRLSITKDDSKSQVFFKMNSLQPNDTAIYYCARNGGDNYPYYYAMDY 
WGQGTSVTVSS 
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5B9 VL (nucleotide sequence) (SEQ ID NO: ) 

atgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgtgatgacgcaggctgcattctc 
caatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggcatcacttatttgtattgg 
tatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagacaggttcagtagca 
5 gtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctcaaaatctagaact 
tccgctcacgttcggtgctgggaccaagctggagctgaaacgg 

5B9 VL (amino acid sequence) (SEQ ID NO: ) 

MRFSAQLLGLLVLWrPGSTADrVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITY 
10 LYWYLQKPGQSPQLLIYQMSNLASGVPDRFSSSGSGTDFTLRISRVEAEDVGVYYC 
AQNLELPLTFGAGTKLELKR 

5B9 scFv (nucleotide sequence) (SEQ ID NO: ) 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgtgatgacgca 
15 ggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagaglclcctacatagtaatggcaica 
cttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgalltatcagatgtccaaccttgcctcaggagtcccagaca 
ggttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctc 
aaaatctagaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggt 
cgggtggcggcggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacct 
20 gcacagtctctggtttctcattaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgat 
atggagtggtggaatcacagactataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttcttt 
aaaatgaacagtctgcaacctaatgacacagccatttattactgtgccagaaatgggggtgataactacccttattactatgctatgga 
ctactggggtcaaggaacctcagtcaccgtctcctct 

25 5B9 scFv (amino acid sequence) (SEQ ID NO: ) 

MRFSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITY 
LYWYLQKPGQSPQLLIYQMSNLASGVPDRFSSSGSGTDFTLRISRVEAEDVGVYYC 
AQNLELPLTFGAGTKLELKRGGGGSGGGGSGGGGSSQVQLKQSGPGLVQSSQSLS 
ITCTVSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGGITDYNAAFISRLSITKDDSK 

30 SQVFFKMNSLQPNDTAIYYCARNGGDNYPYYYAMDYWGQGTSVTVSS 
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5B9 scFv-hmtIgGl-hCD80 (nucleotide sequence) (SEQ ID NO: ) 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgtgatgacgca 
ggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggcatca 
5 cttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagaca 
ggttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctc 
aaaatctagaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggt 
cgggtggcggcggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacct 
gcacagtctctggtttctcattaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgat 

1 0 atggagtggtggaatcacagactataatgcagctttcatatccagactgagcatcacca aggacgattccaagagccaagttttcttt 
aaaatgaacagtctgcaacctaatgacacagccatttattactgtgccagaaatgggggtgataactacccttattactatgctatgga 
ctactggggtcaaggaacctcagtcaccgtctcctctgatctggagcccaaatcttctgacaaaactcacacaagcccaccgagcc 
cagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgag 
gtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataat 

1 5 gccaagacaaagcegcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggct . 
gaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggc 
agccccgagaaccacaggtgtacaccctgcccccalcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtca 
aaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtg 
ctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctc - 

20 cgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaagcggatccttcgaacctgctcc 
catcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagaga 
aggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgatactcgag 



5B9 scFv-hmtIgGl-hCD80 (amino acid sequence) (SEQ ID NO: ) 

25 MRESAQLLGLLVLWDPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITY 
LYWYLQKPGQSPQLLIYQMSNLASGVPDRFSSSGSGTDFTLRJSRVEAEDVGVYYC 
AQNLELPLTFGAGTKLELKRGGGGSGGGGSGGGGSSQVQLKQSGPGLVQSSQSLS 
ITCTVSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGGITDYNAAFISRLSITKDDSK 
SQVFFKMNSLQPNDTAIYYCARNGGDNYPYYYAMDYWGQGTSVTVSSDLEPKSS 
30 DKTHTSPPSPAPELLGGSSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW 
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA 
PIEKTISIOUCGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
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ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS 
LSPGKADPSNLLPSWAITLISVNGIFVICCLTYCFAPRCRERPJySIERLRRESVRPV 

2el2 scFv WTH CH2 CH3 (2el2 scFv-WthI g G-CD80) (nucleotide sequence) (SEQ 
5 ID NO: ) 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacattgtgctcaccc 
aatctccagcttctttggctgtgtctctaggtcagagagccaccatctcctgcagagccagtgaaagtgttgaatattatgtcacaagtt 
taatgcagtggtaccaacagaaaccaggacagccacccaaactcctcatctctgctgcatccaacgtagaatctggggtccctgcc 
aggtttagtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagc 

10 aaagtaggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtggg 
tcgggtggcggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgc 
accgtctcagggttctcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgat 
atggggtgatggaagcacagactataattcagctctcaaatccagactgagcatcaccaaggacaactccaagagccaagttttctt 
aaaaatgaacagtctgcaaactgatgacacagccagatactaptgtgccagagatggttatagtaactttcattactatgttatggact 

1 5 actggggtcaaggaacctcagtcaccgtctcctcagatctggagcccaaatcttgtgacaaaactcacacatgcccaccgtgccca 
gcacctgaactcctggggggaccglcagtcttcctcttccccccaaaacccaaggacaccclcatgatctcccggacccctgaggt 
cacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgc 
caagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctga 
atggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggcag 

20 ccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaa 
ggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgct 
ggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctcc 
gtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaagcggatccttcgaacctgctccc 
atcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaa 

25 ggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgat 



2el2 scFv WTH CH2 CH3 (2el2 scFv-WthIgG-CD80) (amino acid sequence) (SEQ 
ID NO: ) 

MDFQVQIFSFLLISASVIMSRGVDIVLTQSPASLAVSLGQRATISCRASESVEYYVTS 
30 LMQWYQQKPGQPPKLLISAASNVESGWARFSGSGSGTDFSLNTHPVEEDDIAMYF 
CQQSRKVPWTFGGGTKLEIKRGGGGSGGGGSGGGGSQVQLKESGPGLVAPSQSLS 
ITCTVSGFSLTGYGVNWVRQPPGKGLEWLGMIWGDGSTDYNSALKSRLSITKDNS 
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KSQVFLKMNSLQTDDTARYYCARDGYSNFHYYVMDYWGQGTSVTVSSDLEPKS 
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFN 
WYVDGVEVHNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCKVSNEL\LP 
APffiKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ 
5 PENNYICTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL 
SLSPGK^PSNLLPSWAITLISVNGIFVICCLTYCFAPRCRERPJiNERLRRESVRPV 

2H7-humaa IgE Fc (CH2-CH3-CH4) (nucleotide sequence) (SEQ ID NO: ) 



aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 

10 cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaaggtggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 

15 tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagar.aaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactataglaacicttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctctgatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacg 
gcggcgggcacttccccccgaccatccagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctgga 

20 ggacgggcaggtcatggacgtggacttgtccaccgcctctaccacgcaggagggtgagctggcctccacacaaagcgagctca 
ccctcagccagaagcactggctgtcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaa 
gaagtgtgcagattccaacccgagaggggtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcc 
cacgatcacctgtctggtggtggacctggcacccagcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcctgt 
gaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtgggcacccgagact 

25 ggatcgagggggagacctaccagtgcagggtgacccacccccacctgcccagggccctcatgcggtccacgaccaagaccag 
cggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagcgcaccctcgcctgc 
ctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccggcacagcacg 
acgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcagaaaga 
tgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaatgat 

30 aatctaga 



333 



WO 2005/017148 



PCT/US2003/041600 



2H7 scFv IgE (CH2-CH3-CH4> (amino acid sequence) (SEQ ID NO: ) 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKGGGGSGGGGSGGGGSSQAYLQQSGAELVRPGASVKMSCK 
5 ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSDHVCSRDFTP 
PTVKILQSSCDGGGHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDVDLSTASTTQE 
GELASTQSELTLSQKHWLSDRTYTCQVTYQGHTFEDSTKKCADShJPRGVSAYLSR 
PSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKPWfflSTRKEEKQRNGTLTV 
1 0 TSTLPVGTRD WIEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPEVYAFATPEWP 
GSRDKRTLACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPRKTKGSGFFVFSRLE 
VTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNPGK 



2H7 scFv MH (SSS) MCH2W TCII3 (nucleotide sequence) (SEQ ID NO: ) 

1 5 aagcttgcegccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct ■. 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg. 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacl.tattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 

20 ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat. 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaac 

25 tcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtg 
gtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 
ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 
cacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 

30 cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatga 
ggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 
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2H7 scFv MH (SSS) MCH2WTCH3 (amino acid sequence) (SEQ ID NO: ) 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAn.SASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
5 FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAELVRPGASVICMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGArVPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
THTSPPSPAPELLGGSSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV 
DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGOYKCKVSNKALPAPIE 
1 0 KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 
PGK 



5B9 scFv MTHWTCH2CH3 (nucleotide sequence) (SEQ ID NO: ) 

15 aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgtgatgacgca 
ggctgcatlctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggcatca 
cttatttgtattggtatcigcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagaca 
ggttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctc 
aaaatctagaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggt 

20 cgggtggcggcggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacct 
gcacagtctctggtttctcattaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgat 
atggagtggtggaatcacagactataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttcttt 
aaaatgaacagtctgcaacctaatgacacagccatttattactgtgccagaaatgggggtgataactacccttattactatgctatgga 
ctactggggtcaaggaacctcagtcaccgtctcctctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcccc 

25 agcacctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgag 
gtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataat 
gccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggct 
gaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggc 
agccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtca 

30 aaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtg 
ctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctc 
cgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 



WO 2005/017148 



PCT/US2003/041600 



5B9 scFv MTHWTCH2CH3 (amino acid sequence) (SEQ ID NO: ) 

MRPSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITY 
LYWYLQKPGQSPQLLIYQMSNLASGVPDRFS S SGS GTDFTLRISRVEAED VGV YYC 
5 AQNLELPLTFGAGTKLELKRGGGGSGGGGSGGGGSSQVQLKQSGPGLVQSSQSLS 
ITCTVSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGGITDYNAAFISRLSITICDDSK 
SQVFFKMNSLQPNDTAIYYCARNGGDNYPYYYAMDYWGQGTSVTVSSDQEPKSS 
DKTHTSPPSPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW 
WDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA 
1 0 PIEKT1SKAKGQPREPQVYTLPPSRDELTKNQVSLTCL VKGFYPSDIA VE WESNGQP 
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS 
LSPGK 

Human IgGl hinge mutations 

2H7 scFv- MTH (CSS) WTCH2CH3 (nucleotide sequence) (SEQ ID NO: ) 

15 

aagcttgccgccatg.gatttlca.agtgcagattttcagct1:cctgctaatcagtgcltcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccac-ttattactgccagcagtggagttt 

20 taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 

25 agggaccacggtcaccgtctcttctgatcaggagcccaaatcttgtgacaaaactcacacatccccaccgtccccagcacctgaac 
tcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtg 
gtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 
ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 

30 cacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
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ggctccttcttGctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatga 
ggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

2H7 scFv- MTH (CSS) WTCH2CH3 (amino acid sequence) (SEQ ID NO: ) 



MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 

QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 

FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAELVRPGASVKMSCK 

ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 

TAmQLSSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQEPKSCDK 

THTSPPSPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCWVDVSHEDPEVKFNWYV 

DGVEVHNAICTI^REEQYNSTYRWSVLTVLHQDWLNGKEYKCKVSNKALPAPIE 

KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 

NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 

PGK 

2H7 sc Fv- MTH (SCS) WTCH2CH3 (nucleotide sequence) (SEQ ID NO: > 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaatlgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagclctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggt,gatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatgcccaccgtccccagcacctgaac 
tcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtg 
gtgglggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 
ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 
cacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
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cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatga 
ggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

5 2H7 scFv- MTH (SCS) WTCH2CH3 (amino acid sequence) (SEQ ID NO: ) 



MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAELVRPGASVKMSCK 
ASGYTFTSYNAfflWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 

10 TAYMQLSSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
THTCPPSPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCWVDVSHEDPEVKFNWY 
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI 
EKTISKAKGQPREPQWTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 
l^NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNFTYTQKSLSL 

15 SPGK 

2H7 scFv- MTH (SSQ WTCH2CH3 (nucleotide sequence) (SEQ ID NO: ) 

aagcttgccgcca.tggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 

20 ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacGcacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaceagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 

25 ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtgcccagcacctgaac 
tcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtg 
gtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 

30 ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 



338 



WO 2005/017148 PCT/US2003/041600 

cacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatga 



2H7 scFv- MTH (SSO WTCH2CH3 (amino acid sequence) (SEQ ID NO: ) 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 

QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 

FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAELVRPGASVKMSCK 

AS G Y TFTS YNMFFW'VKQTPRQGLEWIGAIYPGNGDTS YNQKFKGKATLT VDKS S S 

TAYMQLSSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 

THTSPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCWVDVSHEDPEVIOTSfWY 

VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI 

EKTISKAKGQPREPQVYTIPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE ■ ',; 

NNYK1TTPPVEDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL 



HIgGMHcvsl (nucleotide sequence) (SEQ ID NO: J 

gtt gtt gat cag gag ccc aaa tct tct gac aaa act cac aca tg 

HlgGMHcys2 (nucleotide sequence) (SEQ ID NO: ) 

gtt gtt gat cag gag ccc aaa tct tgt gac aaa act cac aca tct cca ccg tgc 

HIgGMHcvs3 (nucleotide sequence) (SEQ ID NO: ) 

gtt gtt gat cag gag ccc aaa tct tgt gac aaa act cac aca tgt cca ccg tec cca gca cct 

HulgGI MTCH3Y405 (nucleotide sequence) (SEQ ID NO: ) 

gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcctgacctgcct 
ggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctc 



339 



WO 2005/017148 PCT/US2003/041600 

ccgtgctggactccgacggctccttctacctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 



HulgGI MTCH3Y4Q5 (amino acid sequence) (SEQ ID NO: ) 

5 GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP 
VLDSDGSFYLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

HnlgGl MTCH3A405 (nucleotide sequence) (SEQ ID NO: ) 

gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcctgacctgcct 
10 ggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctc 
ccgtgctggactccgacggctccttcgccctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 



HnlgGl MTCH3A405 (amino acid sequence) (SEQ ID NO: ) f 

15 GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVT.WESNGQPENNYKTTPP 
VLDSDGSFALYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG^: .. 

HulgGI MTCH3A407 (nucleotide sequence) (SEQ ID NO: ) 

Gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcctgacctgcc 
20 tggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcct 
cccgt'gctggactccgacggctccttcttcctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttct 
catgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 

HulgGI MTCH3A407 (amino acid sequence) (SEQ ID NO: ) 

25 GQPREPQVYTLPPSREEMTK^QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP 
VLDSDGSFFLASKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

HulgGI MTCH3Y405A407 (nucleotide sequence) (SEQ ID NO: ) 
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gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcctgacctgcct 
ggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctc 
ccgtgctggactccgacggctccttctacctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 

5 

HulgGI MTCH3Y405A407 (amino acid sequence) (SEQ ID NO: ) 

GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP 
VLDSDGSFYLASKLTVDKSRWQQGNVFSCSVMHEALPINHYTQKSLSLSPGK 

10 HulgGI MTCH3A405A407 (nucleotide sequence) (SEQ ID NO:_ ) 

gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcctgacctgcct 
ggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctc 
ccgtgctggactccgacggctccttcgccctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttct 
catgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 

■■15 

HulgGI MTCH3A405A407 (amino acid sequence) (SEP ID NO: ) 

GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP 
VLDSDGSFALASKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

20 2H7 scFv MTH (SSS) WTCH2MTCH3Y405 (nucleotide sequence) (SEQ ID NO: ) 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 

25 taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 

30 agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaac 
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tcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtg 
gtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 
ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 
5 cacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttctacctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatga 
ggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatgatctaga 

10 2H7 scFv MTH (SSS^ WTCH2MTCH3Y405 (amino acid sequence) (SEQ ID NO: ) 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAELVPvPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 

15 T'AYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
THTSPPSPAPELLGGPSVFLFPPKPiCDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV 
DGVEVHNAK.TKPRE,EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE 
KTISK^AXGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN' 
NYK'nTPVLDSDGSFYLYSKLTVDKSRWQQGNVFSCSVMHEALIINHYTQKSLSLS 

20 PGK 

2H7 scFv MTH (SSS) WTCH2MTCH3A405 (nucleotide sequence) (SEQ ID NO: ) 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 

25 ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 

30 ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
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agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaac 
tcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtg 
gtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 
ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 
cacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttcgccctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatga 
ggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 



2H7 scFv MTH (SSS) WTCH2MTCH3A405 (nucleotide sequence) (SEQ ID NO: ) 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsnlasgvparf 
sgsgsgtsysltisrveaedaatyycqqwsfiapptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvkiTisc 
kasgytftsymnhwvkqtprqglewigaiyp 

sywyfdv^-gtglivtvssdqepkssdkthtsppspapellggpsvflfppkpkdtlmisrtpevtc 

y^dgvcvhnaktkpreeqynstyrvvsvltvlhqd^ 

knqvsltclvkgfypsdiavewesngqpennyktt^^ 

slspgk 



2H7 scFv MTH (SSS) WTCH2MTCH3A407 (nucleotide sequence) (SEQ ID NO: ) 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaac 
tcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtg 
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gtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 
ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 
cacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcctgacGtgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttcttcctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatga 
ggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 

2H7 scFv MTH fSSS) WTCH2MTCH3A407 (amino acid sequence) (SEQ ID NO: ) 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 

QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 

FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQS GAELVRPGAS VKMS CK 

ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 

TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK ■> 

THTSPPSPAPELI.GGPSVFLFPPIO > KI)TLMJSRTPEVTCVVVDVSHEDPEVKFNWYV. 

DGVEYHNAKTKPREEQYNSTYRVVSVUrVLHQDWLNGKEYKCKVSNKAIPAPIEi 

KTISKAKGQPREPQWTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENi 

NYKTTPPVLDSDGSFTLASKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS: 

PGK. 



2H7 scFv MTH (SSS) WTCH2MTCH3Y405A407 (nucleotide sequence) (SEQ ID 
NO: ) 

aagcttgccgccatgga.ttttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagl-ctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg. 
ggagctclcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
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agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactoacacatccccaccgtccccagcacctgaac 
tcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtg 
gtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 
ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
5 gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 
cacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttctacctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatg 
aggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 



2H7 scFv MTH (SSS) WTCH2MTCH3Y405A407 (amino acid sequence) (SEQ ID 
NO: ) 



MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 

1 5 FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAELVRPGAS VKMSCK 
' ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATI,TVDKSSS 
. TAYMQL5JSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
THTSPPSPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYV 
DGVEVHNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCKVSNKALPAPIE 

20 KTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 
NYKTTPPVLDSDGSFYLASKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 
PGK 

2H7 scFv MTH (SSS) WTCH2MTCH3A405A407 (nucleotide sequence) (SEQ ID 
25 NO: ) 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtclccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattaptgccagcagtggagttt 
30 taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 



10 
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tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaac 
5 tcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcGcggacccctgaggtcacatgcgtg 
gtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 
ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 
cacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
10 cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttcgccctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatg 
aggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 



2H7 scFv MTH fSSS) WTCH2MTCH3A405A407 (amino acid sequence) (SEQ ID 

15 • NO: ) 

MDFQVQIFSFLLISASVILAJ^GQIVLSQSPAILSASPGEKVTMTCRASSSVS^TVIHWY' 
QQKPGSSPKPWrYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAELVRPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 

20 TAYMQLSSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
THTSPPSPAPELLGGPSVFLFPPKTKDTLMISRTPEVTCVVVDVSHEDPEVKFTSTWYV 
DGVEVHNAKTKPREEQYNSTYRYVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE 
KTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 
NYKTTPPVLDSDGSFALASKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 

25 PGK 

2H7 scFv MTH (SCO WTCH2CH3 (nucleotide sequence) 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
30 ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
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taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
5 cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaac 
tcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtg 
gtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 
ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
10 gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 
cacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatga 
ggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

15 

2H7 scFv MTH (SCO WTCH2CH3 (amino acid sequence) 

MDFQVQIFSFLLISASV]IARGQIVLSQSPAILSASP.GEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAELVRPGASVKMSCK 

20 ASGYTFTSYm^HWVKQTPRQGLEWIGATYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY 
VDGVEVHNAKTKPKEEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNTCALPAPI 
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 

25 NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL 
SPGK 

2H7 scFv MTH (CSC) WTCH2CH3 (nucleotide sequence) 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
30 cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
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gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
5 ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttgtgacaaaactcacacatctccaccgtgcccagcacctgaac 
tcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtg 
gtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 

10 ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 
cacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatga 

1 5 ggctctgcacaaccactacacgcagaagagcctctccctglctccgggtaaatgatctaga 

2H7 scFv MTH (CSC) WTCH2CH3 (amino acid sequence) : 

K1DFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 

20 FNPPTFGAGTKXELKDGGGSGGGGSGGGGSSQAYLQQSGAELVPvPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQEPKSCDK 
THTSPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY 
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI 

25 EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL 
SPGK 

2H7 scFv MTH (CCS) WTCH2CH3 (nucleotide sequence) 

30 aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
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ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttgtgacaaaactcacacatgtccaccgtccccagcacctgaac 
tcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtg 
gtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaag 
ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaagga 
gtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaac 
cacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatga 
ggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

2H7 scFv MTH (CCS) WTCH2CH3 (amino acid sequence) 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 

QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 

FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAELVPJPGASVKMSCK 

ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 

TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSCDK 

THTCPPSPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY 

VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI 

EKTISICAKGQPREPQVYTLPPSRDELTK^fQVSLTCLVKGFYPSDIAVEWESNGQPE 

NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL 

SPGK 

HuIgAHIgA-T4-ORF (nucleotide sequence) 
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tgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccccgactgtca 
ctgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcag 
gtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtg 
tccagtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccc 
cgctaaccgccaccctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccc 
tgaacgagctggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacagg 
agctgccccgcgagaagtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcata 
ctgcgcgtggcagccgaggactggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcac 
acagaagaccatcgaccgcttggcgggtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggacgcggatccttcga 
ac 

HuIgAHIgA-T4-ORF (amino acid sequence) 

DQPVPSTPPTPSPSTPPTPSPSCCHPRLSLHRPALEDLLLGSEAILTCTLTGLRDASGV 
TFTWTPSSGKSAVQGPPDRDLCGCYSVSSVLPGCAEPWNHGKTFTCTAAYPESKT 
PL1ATLSKSGNTFRPEVHLLPPPSEELALNELVTLTCLARGFSPKDVLVRWLQGSQ 
ELPREOLTWASRQEPSQGTTTFAVTSILRVAAEDWKKGDTFSCMVG.HEALPLAF 
T QKTTDRLAGKPTHVNVSWMAEVD ADPSN 

lD8-IgAH IgA-T4-CD80 (nucleotide sequence) 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacattgtgctcactc 
agtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgtactggt 
accagcagaagtcaggcgcctcccctaaactctggatttatgacacatccaagctggcttctggagttccaaatcgcttcagtggca 
gtgggtctgggacctcttattctctcgcaatcaacaccatggagactgaagatgctgccacttattactgtcagcagtggagtagtact 
ccgctcacgttcgggtctgggaccaagctggagatcaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcg 
gatctcaggtgcagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggtt 
ctcattaaccagcgatggtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggagg 
cacagattataattcagcaattaaatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctg 
caaactgatgacacagccatgtattactgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatc 
agccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccccgactgtcactgca 
ccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtc 
accttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgtcca 
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gtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgct 
aaccgccaccctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaa 
cgagctggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagct 
gccccgcgagaagtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgc 
5 gcgtggcagccgaggactggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacag 
aagaccatcgaccgcttggcgggtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggacgcggatccttcgaacaa 
cctgctcccatcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcag 
agagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgatac 

AA 

1 0 1D8 scFv Is AH IgA-T4-CD80 (amino acid sequence) 

MDFQVQIFSFLLISASVMSRGVDIVLTQSPTTIAASPGEKVTrrCRASSSVSYMYWY 
QQKSGASPKLWIYDTSKLASGVPNRFSGSGSGTSYSLAINTMETEDAATYYCQQW 
SSTPLTFGSGTKLEKRGGGGSGGGGSGGGGSQVQLKEAGPGLVQPTQTLSLTCTV 
SGFSLTSDGVHWTBQPPGKGLEWMGirYYDGGTDYNSAIKSRLSISRjDTSKSQVFLK 

1 5 INSLQTDDTAMYYCARlHFDYWGQGVMVTVSSDGPVPSTPPTPSPSTPPTPSPvSCC. 
liPR.LSl.HR] > ALEDLLLGSEAILTCTL , rGi:RDASGVTFTWTPSSGKSAVQGPPr;RDL . 
CGCYSVSSVLPGCAEPWNHGKTFTCTAAYPESKTPLTATLSKSGNTFRPEVtfLLPP 
PSEELALNELVTLTCLARGFSPKDVLVRWLQGSQELPREKYLTWASRQEPS^GTTT 
FAVTSILRVAAEDWKKGD'rFSCMVGHEALPLAFTQKTIDRLAGKPTHVNVSVV'M 

20 AEVDADPSNNLLPSWAITLISVNGIFVICCLTYCFAPRCRERRRNERLRRESVRPV 

human IgE Fc (CH2-CH3-CH4) ORF (nucleotide sequence) 

tgatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcacttccccccg 
accatccagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatggacg 

25 tggacttgtccacegcctctaccacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggc 
tgtcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaaccc 
gagaggggtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtg 
gacctggcacccagcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaagg 
aggagaagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtgggcacccgagactggatcgagggggagaccta 

30 ccagtgcagggtgacccacccccacctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccg 
gaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagcgcaccctcgcctgcctgatccagaacttcatgcct 
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gaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccggcacagcacgacgcagccccgcaagacc 
aagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcagaaagatgagttcatctgccgtgcag 
tccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaagcggatccttcgaa 

AA 

5 human IgE Fc (CH2-CH3-CH4) ORF (amino acid sequence) 

DHVCSRDFTPPTVKILQSSCDGGGHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDV 
DLSTASTTQEGELASTQSELTLSQKHWLSDRTYTCQVTYQGHTFEDSTKKCADSN 
PRGVSAYLSRJ 3 SPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKPVNHSTRKE 
EKQRNGTLTVTSTLPVGTRDWIEGETYQCR.VTHPHLPRAI.MRSTTKTSGPRAAPE 
1 0 VYAF ATPEWPGSRDKRTLACLIQNFMPEDIS VQWLHNEVQLPDARHSTTQPRKTK 
GSGFFWSRLEVTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNPGKADPS 



1D8 scFv-human IgE Fc (CH2-CH3-CH4VCD80 (nucleotide sequence) 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacattgtgctcactc 

15 aglctccaacaaccatagctgcatctccaggggagaaggicaccatcacctgccgtgccagrtccagtgtaagttacatgtactggt 
accagcagaagtcaggcgcctcccctaaactclggatltatgacacatccaagctggcttctggagttccaaatcgcttcagtggca 
gtgggtctgggacctcttattctctcgcaatcaacaccatggagactgaagatgctgccaettattaclgtcagcagtggagtagtact 
c.cgctcacgttcgggtctgggaccaagctggagatcaaac.ggggtggcggtggctcgggcggtggtgggtcgggtggcggcg 
gatctcaggtgcagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggtt 

20 ctcattaaccagcgatggtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggagg 
cacagattataattcagcaattaaatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctg 
caaactgatgacacagccatgtattactgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatc 
acgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcacttccccccgaccat 
ccagctcctgtgcctcglctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatggacgtggac 

25 ttgtccaccgcctctaccacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggctgtca 
gaccgcacctacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagag 
gggtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacct 
ggcacccagcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggag 
aagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtgggcacccgagactggatcgagggggagacctaccagtg 

30 cagggtgacccacccccacctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccggaagtct 
atgcgtttgcgacgccggagtggccggggagccgggacaagcgcaccctcgcctgcctgatccagaacttcatgcctgaggac 
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5 agagattgagaagggaaagtgtacgccctgtataaatcgata 

lD8-scFv-human IgE Fc (CH2-CH3-CH4VCD80 (amino acid sequence) 

MDFQVQIFSFLLISASVIMSRGVDIVLTQSPTTIAASPGEKVTITCRASSSVSYMYWY 
QQKSGASPKLWIYDTSKLASGVPNRFSGSGSGTSYSLAnS[TMETEDAATYYCQQW 

1 0 SSTPLT'FGSGTKLEIKRGGGGSGGGGSGGGGSQVQLKEAGPGLVQPTQTLSLTCTV 
SGFSLTSDGVHWIRQPPGKGLEWMGIIYYDGGTDYNSAnCSRLSISRDTSKSQVFLK 
INSLQTDDTAMYYCARIHFDYWGQGVMVTVSSDHVCSRDFTPPTVKILQSSCDGG 
GHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDVDLSTASTTQEGELASTQSELTLS 
QKHWLSDRTYTCQVTYQGHTFEDSTKKCADSNPRGVSAYLSRPSPFDLFIRKSPTI 

1 5 TCXVV.DLAPSKGTVNLTWSRASGKPVNHSTRKSEKQRNGlT/rVT'STLPVGTRD W I 
EGETYQCRVTHPHLPRALMRSrrKTSGPRAAPEVYAFATPEWPGSRDKRTEACLI 
• QNFMPEDISVQWLHNEVQLPDARHSTTQPRKTKGSGFFVFSRLEVTRAEWEQKDE 
FICRAVHEAASPSQTVQRAVSVNPGKADPSKLPSWAITLISVNGIFVICCLTYCFAP 
RCRERRRNERLRRESVRPV 

20 

5B9-IgAH IgA-T4-CD80 (nucleotide sequence) 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgtgatgacgca 
ggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggcatca 
cttatltgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagaca 

25 ggttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctc 
aaaatctagaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggt 
cgggtggcggcggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacct 
gcacagtctctggtttctcattaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgat 
atggagtggtggaatcacagactataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttcttt 

30 aaaatgaacagtctgcaacctaatgacacagccatttattactgtgccagaaatgggggtgataactacccttattactatgctatgga 
ctactggggtcaaggaacctcagtcaccgtctcctctgatcagccagttccctcaactccacctaccccatctccctcaactccacct 
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accccatctccctcatgctgccacccccgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcct 
cacgtgcacactgaccggcctgagagatgcctcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaagga 
ccacctgaccgtgacctctgtggctgctacagcgtgtccagtgtcctgccgggctgtgccgagccatggaaccatgggaagacctt 
cacttgcactgctgcctaccccgagtccaagaccccgctaaccgccaccctctcaaaatccggaaacacattccggcccgaggtc 
5 cacctgctgccgccgccgtcggaggagctggccctgaacgagctggtgacgctgacgtgcctggcacgtggcttcagccccaa 
ggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgagaagtacctgacttgggcatcccggcaggagccca 
gccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaagggggacaccttctcctgc 
atggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacccatgtcaatgtgt 
ctgttgtcatggcggaggtggacgcggatccttcgaacaacctgctcccatcctgggccattaccttaatctcagtaaatggaattttt 
1 0 gtgalatgctgcctgacctactgctttgccccaagatgcagagaga gaaggaggaatgagagattgagaagggaaagtgtacgcc 
ctgtataaatcgatac 



5B9-IgAH IgA-T4-CD80 (amino acid sequence) 

MRFSAQLLGLLVLWrPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITY 
15 LYWYLQKPGQSPQLLIYQMSNLASGVPDRFSSSGSGTDF1XRISRVEAEDVGVYYC 
AQNLELPLIFGAGTKLELKRGGGGSGGGGSGGGCtSSQVQLKQSGPGLVQSSQSLS 
ITCTVSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGGITDYMAAFISRLSITKDDSK 
. SQVFFKjWSLQPNDTAm^CARNGGDNYPYYYAMDYWGQGTSVTVSSDQPVPST 
PPTPSPSTPPTPSPSCCHPRLSLHRPALEDLLLGSEAILTCTLTGLRDASGVTFTWTPS 
20 SGKSAVQGPPDRDLCGCYSVSSVLPGCAEPWNHGKTFTCTAAYPESKTPLTATLS 
KSGNTFRPEVHLLPPPSEELALNELVTLTCLARGFSPKDVLVRWLQGSQELPREKY 
LTWASRQEPSQGTTTFAVTSILRVAAEDWKKGDTFSCMVGHEALPLAFTQKTIDR 
LAGKPTH\TWSVVMAEVDADPSNNLLPSWAITLISVNGIFVICCLTYCFAPRCRER 
RRNERLRRESVRPV 

25 

5B9-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 (nucleotide sequence) 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgtgatgacgca 
ggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggcatca 
cttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagaca 
30 ggttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctc 
aaaatctagaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggt 
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cgggtggcggcggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacct 
gcacagtctctggtttctcattaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgat 
atggagtggtggaatcacagactataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttcttt 
aaaatgaacagtctgcaacctaatgacacagccatttattactgtgccagaaatgggggtgataactacccttattactatgctatgga 
5 ctactggggtcaaggaacctcagtcaccgtctcctctgatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttaca 
gtcgtcctgcgacggcggcgggcacttccccccgaccatccagctcctgtgcctcgtctctgggtacaccccagggactatcaac 
atcacctggctggaggacgggcaggtcatggacgtggacttgtccaccgcctctaccacgcaggagggtgagctggcctccaca 
caaagcgagctcaccctcagccagaagcactggctgtcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttg 
aggacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgcctacctaagccggcccagcccgttcgacctgttca 

10 tccgcaagtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggggaccgtgaacctgacctggtcccgggcca 
gtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtg 
ggcacccgagactggatcgagggggagacctaccagtgcagggtgacccacccccacctgcccagggccctcatgcggtcca 
cgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagc 
gcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgagglgcagc1.cccggacgc 

15 ccggcacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatj 
gggagcagaaagatgagttcatctgccgtgcagt.ccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaa,: 
atcccggtaaagcggatccttcgaagctcccatcctgggccattaccttaatctcagtaaatggaatmtgtgatatgctgcctgacct> 
actgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgata 



20 5B9-scFv-human IgE Fc (CH2-CH3-CH4VCD80 (amino acid sequence) 

MRFSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITY 
LYWYLQKPGQSPQLLIYQMSNLASGVTDRFSSSGSGTDFTLRISRVEAEDVGVYYC 
AQNLELPLTFGAGTKLELKRGGGGSGGGGSGGGGSSQVQLKQSGPGLVQSSQSLS 
ITCTVSGFSLTTYAVHWVR.QSPGKGLEWLGVIWSGGITDYNAAFISRLSITKDDSK 

25 S QVFFKMNSLQPNDTAlYYCAPJslGGDNYPYYYAMDYWGQGTSVTVS SDHVCSR 
DFTPPTVKILQSSCDGGGHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDVDLSTAS 
TTQEGELASTQSELTLSQKHWLSDRTYTCQVTYQGHTFEDSTKKCADSNPRGVSA 
YLSRPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKPVNHSTRKEEKQRNG 
TLTVl'STLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPEVYAFATP 

30 EWPGSRDK^TLACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPRKTKGSGFFVFS 
RLEVTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNPGKADPSKLPSWAITLISV 
NGIFVICCLTYCFAPRCRERRRNERLRRESVRPV 
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2el2-scFv-IgAH IgA-T4-CD8Q (nucleotide sequence) 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacattgtgctcaccc 
aatctccagcttctttggctgtgtctctaggtcagagagccaccatctcctgcagagccagtgaaagtgttgaatattatgtcacaagtt 
5 taatgcagtggtaccaacagaaaccaggacagccacccaaactcctcatctctgctgcatccaacgtagaatctggggtccctgcc 
aggtttagtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagc 
aaagtaggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtggg 
tcgggtggcggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgc 
accgtctcagggttctcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgat 

10 atggggtgatggaagcacagactataattcagctctcaaatccagactgagcatcaccaaggacaactccaagagccaagttttctt 
aaaaatgaacagtctgcaaactgatgacacagccagatactactgtgccagagatggttatagtaactttcattactatgttatggact 
actgggglcaaggaacctcagtcaccgtctcctcagatcagccagttccctcaactccacctaccccatctccctcaactccaccta 
ccccatctccctcatgctgccacccccgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctc 
acgtgcacactgaccggcctgagagatgcctcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaaggac 

15 cacctgaciigtgacclctgtggctgctacagcgtgtccagtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttc &. 
. acttgcacxgctgcctaccccgagtccaagaccccgctaaccgccaccctctcaaaatccggaaacacattccggcccgaggtcc-;: 
acctgctgccgccgccglcggaggagctggccctgaacgagctggtgacgctgacgtgcctggcacgtggcttcagccccaag '.<i 
gatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgagaagtacctgacttgggcatcccggcaggagcccag ^ 
ccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggact.ggaagaagggggacaccttctcctgcat 'i. 

20 ggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacccatgtcaatgtgtct 
gttgtcatggcggaggtggacgcggatccttcgaacaacctgctcccatcctgggccattaccttaatctcagtaaatggaatttttgt 
gatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgccct 
gtataaatcgatac 



25 2el2-scFv-IgAH IgA-T4-CD80 (amino acid sequence) 

MDFQVQIFSFLLISASVMSRGVDIVLTQSPASLAVSLGQRATISCRASESVEYYVTS 
LMQWYQQKPGQPPKLLISAASNVESGVPARFSGSGSGTDFSLNIHPVEEDDIAMYF 
CQQSPvKVPWTFGGGTKLEIKRGGGGSGGGGSGGGGSQVQLKESGPGLVAPSQSLS 
ITCTVSGFSLTGYGVNWVRQPPGKGLEWLGMIWGDGSTDYNSALKSRLSITKDNS 
30 KSQVFLKMNSLQTDDTARYYCARDGYSNFHYYVMDYWGQGTSVTVSSDQPVPS 
TPPTPSPSTPPTPSPSCCHPRLSLHRPALEDLLLGSEAILTCTLTGLRDASGVTFTWTP 
SSGKSAVQGPPDRDLCGCYSVSSVLPGCAEPWNHGKTFTCTAAYPESKTPLTATLS 
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KSGNTFRPEVHLLPPPSEELALNELVTLTCLARGFSPKDVLVRWLQGSQELPREKY 
LTWASRQEPSQGTTTFAVTSILRVAAEDWKKGDTFSCMVGHEALPLAFTQKTIDR 
LAGKPTHVWSVVMAEVDADPSNNLLPSWAITLISVNGIFVICCLTYCFAPRCRER 
RRNERLRRESVRPV 

5 

2el2-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 (nucleotide sequence) 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacattgtgctcaccc 
aatctccagcttctttggctgtgtctctaggtcagagagccaccatctcctgcagagccagtgaaagtgttgaatattatgtcacaagtt 
taatgcagtggtaccaacagaaaccaggacagccacccaaactcctcatctctgctgcatccaacgtagaatctggggtccctgcc 

10 aggtttagtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagc 
aaagtaggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtggg 
tcgggtggcggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgc 
accgtctcagggttctcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtclggagtggctgggaatgat 
atggggtgatggaagcacagactataattcagctctcaaatccagactgagcatcaccaaggacaactccaagagccaagtUtctt .. 

1 5 aaaaatgaacagtctgcaaactgatgacacagccagatactactgtgccagagatggttatagtaactttcattactatgttatggact " 
actggggtcaaggaacctcagtcaccgtctcctcagatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacag * 
tcgtcctgcgacggcggcgggcacttccccccgaccatccagctcctgtgcctcgtctctgggtacaccccagggactatcaacat • 
cacctggctggaggacgggcaggtcatggacgtggacttgtccaccgcctctaccacgcaggagggtgagctggcctccacac ; 
aaagcgagctcaccctcagccagaagcactggctgtcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttga " 

20 ggacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgcctacctaagccggcccagcccgttcgacctgttcat 
ccgcaagtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggggaccgtgaacctgacctggtcccgggcca 
gtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtg 
ggcacccgagactggatcgagggggagacctaccagtgcagggtgacccacccccacctgcccagggccctcatgcggtcca 
cgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagc 

25 gcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgc 
ccggcacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaat 
gggagcagaaagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaa 
atcccggtaaagcggatccttcgaagctcccatcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacct 
actgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgata 

30 

2el2-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 (amino acid sequence) 
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MDFQVQIFSFLLISASVIMSRGVDIVLTQSPASLAVSLGQRATISCRASESVEYYVTS 
LMQWYQQKPGQPPKLLISAASNVESGVPARFSGSGSGTDFSLN1HPVEEDDIAMYF 
CQQSRKVPWTFGGGTKLEIKRGGGGSGGGGSGGGGSQVQLKESGPGLVAPSQSLS 
ITCTVSGFSLTGYGVNWVRQPPGKGLEWLGMIWGDGSTDYNSALKSRLSITKDNS 
5 KSQVFLKMNSLQTDDTARYYCARDGYSNFHYYVMDYWGQGTSVTVSSDHVCSR 
DFTPPTVKILQSSCDGGGHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDVDLSTAS 
TTQEGELASTQSELTLSQKHWLSDRTYTCQVTYQGHTFEDSTKKCADSNPRGVSA 
YLSRPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKJVNHSTRKEEKQRNG 
TLTVTSTLPVGTRDWDEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPEVYAFATP 
10 EWPGSRTJKRTLACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPRKTKGSGFFVFS 
RLEVTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNPGKADPSKLPSWAITLISV 
NG1FVICCLTYCFAPRCRERRRNERLRRESVRPV 

500A2 scFv (nucleotide sequence) 

15 aigUgtatacatetcagctccttgggcKttactcttctggalltcagcctccagaagtgacatagtgctgactcagactcGagccacrc.;. 
tgtctctaattcctggagaaagagtcacaatgacctgtaagaccagtcagaatattggcacaatcttacactggtatcaccaaaaaccr 
aaaggaggGtGcaagggctctcatcaagtatgcttcgcagt.ccattcctgggatcccctccagattcagtggcagtggt-tcggaaac; 
agatttcactctcagcatcaataacctggagcctgatgatatcggaatttattactgtcaacaaagtagaagctggcctgtcacgttcgr 
gtcctggcaccaagctggagataaaacggggtggcggtggctcgggcggaggtgggtcgggtggcggcggatctcaggtcaa; 

20 gctgcagcagtccggttctgaactagggaaacctggggcctcagtgaaactgtcctgcaagacttcaggctacatattcacagatc 
actatatttcttgggtgaaacagaagcctggagaaagcctgcagtggataggaaatgtttatggtggaaatggtggtacaagctaca 
atcaaaaattccagggcaaggccacactgactgtagataaaatctctagcacagcctacatggaactcagcagcctgacatctgag 
gattctgccatctattactgtgcaagaaggccggtagcgacgggccatgctatggactactggggtcaggggatccaagttaccgt 
ctcctctgatc 

25 

500A2 scFv (amino acid sequence) 

MLYTSQLLGLLLFWISASRSDIVLTQTPATLSLIPGERVTMTCKTSQNIGTILHWYH 
QICPICEAPRALIKYASQSIPGIPSRFSGSGSETDFTLSINNLEPDDIGIYYCQQSRSWPV 
TFGPGTKLEIKRGGGGSGGGGSGGGGSQVKLQQSGSELGKPGASVKLSCKTSGYIF 
3 0 TDHYISWVKQKPGESLQWIGNVYGGNGGTSYNQKFQGKATLTVDKISSTAYMEL 
SSLTSEDSAIYYCARRPVATGHAMDYWGQGIQVTVSSD 
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NT 

5' oligo: 

Name ; IgGWT3 

GTTGTTTTCGAAGGATCCGCTTTACCCGGAGACAGGGAGAGGCTCTT 
NT 

3' oligo: 

Name : hIgGWT5 

GTTGTTAGATCTGGAGCCCAAATCTTGTGACAAAACTCACACATG 
NT 

5' oligo: 

Name : FADD5 
Sequence 

GTTGTGGATCCTTCGAACCCGTTCCTGGTGCTGCTGCACTCGGTGTCG - 

NT •:• ... 

3' oligo: 

Name ;FADD3 
Sequence 

GTTG'ITATCGATCTCGAGTTATCAGGACGCTTCGGAGGTAGATGCGTC -S§ 
NT 

FADD-CSSCFV (nucleotide sequence) 



tgcctcgggcgcgtgggcaagcgcaagctggagcgcgtgcagagcggcctagacctcttctccatgctgctggagcagaacga 



tcaggtcctgccagatgaacctggtggctgacctggtacaagaggttcagcaggcccgtgacctccagaacaggagtggggcca 



FADD-CSSCFV (amino acid sequence) 
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VDPSNPFLVLLHSVSSSLSSSELTELKFLCLGRVGKRKLERVQSGLDLFSMLLEQND 
LEPGHTELLRELLASLRRHDLLRRVDDFEAGAAAGAAPGEEDLCAAFNVICDNVG 
KDWRRLARQLKVSDTKIDSffiDRYPRNLTERVRESLRIWKNTEKENATVAHLVGA 
LRSCQMNLVADLVQEVQQARDLQNRSGAMSPMSWNSDASTSEAS 

5 

HCD28tm5B (nucleotide sequence) 

GTTGTGGATCCTCCCTTTTGGGTGCTGGTGGTGGTTGGTGTCCTGGCTTGCTAT 
AGCTTG 

10 HCD28tm3S (nucleotide sequence) 

GTTGTTTCGAACCCAGAAAATAATAAAGGCCACTGTTACTAGCAAGCTATAGC 
AAGCCAG 

HCD28tm5' (nucleotide sequence) 

1 5 GTTGTGGATCCTCCCTTTTGGGTGCTGGTGGT 

HCP28tm3' (nucleotide sequence) 

GTTGTTTCGAACCCAGAAAATAATAAAGGCCAC 

20 HCDSOtmS' (nucleotide sequence) 

GTTGTGGATCCTCCTGCTCCCATCCTGG 

HCD80tm3 > (nucleotide sequence) 

25 GTTGTTTCGAACGGCAAAGCAGTAGGTCAGGC 

MFADD5BB (nucleotide sequence) 

GTTGTGGATCCTTCGAACCCATTCCTGGTGCTGCTGCACTCGCTG 
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MFADD3XC (nucleotide sequence) 

GTTGTTATCGATCTCGAGTCAGGGTGTTTCTGAGGAAGACAC 

5 Murine FA DP nucleotide sequence (full length, but without flanking -Ig or 
transmembrane sequences) (nucleotide sequence) 

gtggatccttcgaacatggacccattcctggtgctgctgcactcgctgtccggcagcctgtcgggcaacgatctgatggagctcaa 
gttcttgtgccgcgagcgcgtgagcaaacgaaagctggagcgcgtgcagagtggcctggacctgttcacggtgctgctggagca 
gaacgacctggagcgcgggcacaccgggctgctgcgcgagttgctggcctcgctgcgccgacacgatctactgcagcgcctgg 
10 acgacttcgaggcggggacggcgaccgctgcgcccccgggggaggcagatctgcaggtggcatttgacattgtgtgtgacaatg 
tggggagagactggaaaagactggcccgcgagctgaaggtgtctgaggccaagatggatgggattgaggagaagtacccccg 
aagtctgagtgagcgggtaagggagagtctgaaagtctggaagaatgctgagaagaagaacgcctcggtggccggactggtca 
aggcgctgcggacctgcaggctgaatctggtggctgacctggtggaagaagcccaggaatctgtgagcaagagtgagaatatgt 
ccccagtactaagggattcaactgtgtcttcctcagaaacaccctgactcgagatcgat 

15 . 
Murine FADD (amino acid sequence) 

VDPSNMDPFLVLLHSLSGSLSGNDLMELKFLCRERVSKRKLERVQSGLDLFTVLLE 
QNDLERGHTGLLRELLASLRPJIDLLQRLDDFEAGTATAAPPGEADLQVAFDIVCD 
NVGRDWKRLARELKVSEAKMDGIEEKYPRSLSERVRESLKVWKNAEKKNASVA 
20 GLVKALRTCRLNLVADLVEEAQESVSKSENMSPVLRDSTVSSSETP 

MCASP3-5 (nucleotide sequence) 

GTTGTGGATCCTTCGAACATGGAGAACAACAAAACCTCAGTGGATTCA 

25 MCASP3-3 (nucleotide sequence) 

GTTGTTATCGATCTCGAGCTAGTGATAAAAGTACAGTTCTTTCGT 

MCASP8-5 (nucleotide sequence) 

GTTGTTTCGAACATGGATTTCCAGAGTTGTCTTTATGCTATTGCTG . 
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MCASP8-3 ( nucleotide sequence) 

GTTGTTATCGATCTCGAGTCATTAGGGAGGGAAGAAGAGCTTCTTCCG 



5 hcasp3-5 (nucleotide sequence) 

GTTGTGGATCCTTCGAACATGGAGAACACTGAAAACTCAGTGGAT 



hcasp3-3 (nucleotide sequence) 

GTTGTTATCGATCTCGAGTTAGTGATAAAAATAGAGTTCTTTTGTGAG 

10 

hcasp8-5 (nucleotide sequence) 

GTTGTGGATCCTTCGAACATGGACTTCAGCAGAAATCTTTATGAT 



hcasp8-3 (nucleotide sequence) 

15 GTTGTTATCGATGCATGCTCAATCAGAAGGGAAGACAAGT'TTTTTTCT 



1 . 2H7 scFv with alternative VHL11 mutations: 

Nucleotide sequence 

Aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctc 
20 tcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcac 
tggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagt 
ggcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagt 
tttaacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggt 
gggagctctcaggcttatctacagcagtctggggctgag (one of the following: ten, acn, gan, can, aan, 
25 cgn, agn) 

gtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagttacaatatgcactgggtaaagcagaca 
cctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcagaagttcaagggcaaggccac 
actgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcggtctatttctgtgcaag 
agtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatcag 

30 

Amino acid sequence 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAE (one of the following: 
35 S, T, D, E, Q, N, R, K, H) 

VRPGASVKMSCKASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFK 
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GKATLTVDKSSSTAY^/IQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVT 
VSSDQ 

2. VHL11 deletion 

5 Nucleotide sequence: 

Aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctc 
tcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcac 
tggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagt 
ggcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagt 

10 tttaacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggt 
gggagctctcaggcttatctacagcagtctggggctgaggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggct 
acacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatg 
gtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagc 
agcctgacatotgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcaca 

15 gggaccacggtcaccgtctcttctgatcag 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGWARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
20 FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAEVRPGASVKMSCKA 
SGYTFTSYNMHWKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSST 
AYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQ 

3. 2H7 VL L106 with alternative mutations 
25 Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttoctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacltattactgccagcagtggagttt 
30 taacccacccacgttcggtgctgggaccaagctggag (ten, agn, aan, cgn, can, gan, and non-natural 
derivatives of these codons) aaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctc 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
35 QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLE (S, T, R, K, H, Q, N, D, E, and non-natural derivatives of these 
amino acids at position 106)KDGGGSGGGGSGGGGSS 

4. VL L106 deletion 

40 Nucleotide sequence: 

Aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctc 
tcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcac 
tggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagt 
ggcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagt 

45 tttaacccacccacgttcggtgctgggaccaagctggagaaagatggcggtggctcgggcggtggtggatctggaggaggtgg 
gagctc 

Amino acid sequence: 
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MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLEKDGGGSGGGGSGGGGSS 

5 5. IgECH3CH4 

Nucleotide sequence: 

tccaacccgagaggggtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtc 
tggtggtggacctggcacccagcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccacc 
agaaaggaggagaagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtgggcacccgagactggatcgaggggg 
10 agacctaccagtgcagggtgacccacccccacctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgct 
gccccggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagcgcaccctcgcctgcctgatccagaactt 
catgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccggcacagcacgacgcagccccgc 
aagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcagaaagatgagttcatctgcc 
gtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaatgataatctagaa 

15 

Amino acid sequence: 

SNPRGVSAYLSRPSPFDLFERKSPTITCLVVDLAPSKGTVNLTWSRASGKPVNHSTR 
KEEKQRNGTLTVTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTKTSGPRAA 
PEVYAFATPEWPGSRDKRTLACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPRK 
20 TKGSGFFVFSRLEVTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNPGK 

6. MgGlH/IgEWCH3WCH4 

Nucleotide sequence: 

tgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcatccaacccgagaggggtgagcgcctaccta 
25 agccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtclggtggtggacctggcacccagcaagggg 
accgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggca 
cgttaaccgtcacgtccaccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgaccqacccc 
cacctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgttt.gcgacgcc 
ggagtggccggggagccgggacaagcgcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggct 
30 gcacaacgaggtgcagctcccggacgcccggcacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttca 
gccgcctggaggtgaccagggccgaatgggagcagaaagatgagttcatctgccgtgcagtccatgaggcagcgagcccctca 
cagaccgtccagcgagcggtgtctgtaaatcccggtaaatgataatctagaa 

Amino acid sequence: 

35 dqepkssdkthtsppspasnprgvsaylsrpspfdlfirk:sptitclvvdlapskgtv 
nltwsrasgkpvnhstrkeekqrngtltvtstlpvgtrdwiegetyqcrvthphl 
pralmrsttktsgpraapevyafatpeavpgsrdkrtlacliqnfmpedisvqwlh 

NEVQLPDARHSTTQPRICTKGSGFFVFSRLEVTRAEWEQKDEFICRAVHEAASPSQT 
VQRAVSVNPGK 

40 

7. IgE WCH2 WCH3 WCH4 

Nucleotide sequence: 

Tgatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcacttccccccg 
accatccagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatggacg 

45 tggacttgtccaccgcctctaccacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggc 
tgtcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaaccc 
gagaggggtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtg 
gacctggcacccagcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaagg 
aggagaagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtgggcacccgagactggatcgagggggagaccta 

50 ccagtgcagggtgacccacccccacctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccg 
gaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagcgcaccctcgcctgcctgatccagaacttcatgcct 
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gaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccggcacagcacgacgcagccccgcaagacc 
aagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcagaaagatgagttcatctgccgtgcag 
tccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaatgataatctaga 

5 Amino acid sequence: 

DHVCSRDFTPPTVKILQSSCDGGGHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDV 
DLSTASTTQEGELASTQSELTLSQKHWLSDRTYTCQVTYQGHTFEDSTKKCADSN 
PRGVSAYLSPJPSPFDLFIRXSPTITCLVVDLAPSKGTVNLTWSPvASGKPVNHSTRKE 
EKQRNGTLTVTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPE 
1 0 VYAFATPEWPGSRDKRTLACLIQNFMPEDIS VQWLHNE VQLPD ARHSTTQPRKTK 
GSGFFVFSRLEVTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVKPGK 

8. hlgGlH/IgE CH3 CH4 (ORF) 

Nucleotide sequence: 

15 tgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcatccaacccgagaggggtgagcgcctaccta 
agccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcacccagcaagggg 
accgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggca 
cgttaaccgtcacgtccaccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccacccc 
cacctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgcc 

20 ggagtggccggggagccgggacaagcgcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggct 
gcacaacgaggtgcagctcccggacgcccggcacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttca 
gccgcctggaggtgaccagggccgaatgggagcagaaagatgagttcatctgccgtgcagtccatgaggcagcgagcccctca 
cagaccgtccagcgagcggtgtctgtaaatcccggtaaagcggatccttcgaa : 

.25 Amino acid sequence: 

DQEPKSSDKTHTSPPSPASNPRGVSAYLSRPSPFDLFIRKSPT.[TCIA r VDLAPSKGTV 
NLTWSRASGKPVNHSTRKEEKQRNGTLTVTSTLPVGTRDWIEGETYQCRVTHPHL 
PRALMRS'IIKTSGPRAAPEVYAFATPEWPGSRDKRTLACLIQNFMPEDISVQWL'H 
NEVQLPDARHSTTQPRKTKGSGFFVFSRLEVTRAEWEQKDEFICRAVHEAASPSQT 

30 VQRA.VSVNPGKSGSFE 

9. 2H7 VHL11S scFv hIgGl(SSS-S)H hlgE WCH3 WCH4 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 

35 cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 

40 tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcatccaacc 
cgagaggggtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggt 

45 ggacctggcacccagcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaag 
gaggagaagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtgggcacccgagactggatcgagggggagacct 
accagtgcagggtgacccacccccacctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgcccc 
ggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagcgcaccctcgcctgcctgatccagaacttcatgcc 
tgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccggcacagcacgacgcagccccgcaagacc 

50 aagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcagaaagatgagttcatctgccgtgcag 
tccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaatgataatctaga 
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Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQrVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
5 FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVPvPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
THTSPPSSASNPRGVSAYLSPvPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASG 
KPVNHSTRKEEKQRNGTLTVTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTT 
1 0 KTSGPRAAPEVYAFATPEWPGSRDKRTLACLIQNFMPEDISVQWLHNEVQLPDAR 
HSTTQPRKTKGSGFFVFSRLEVTRAEWEQIODEFICRAVHEAASPSQTVQRAVSVNP 
GK 

10. 2H7 VHL11S scFv WgGl(SSS-P)H WgE WCH3 WCH4 

15 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 

20 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
\ ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 

25 cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggt.gtactatagtaactcttactggtacttcgatgtctggggcac 
. agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcatccaacc 
cgagaggggtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggl 
.ggacetggcacccagcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaag 
. gaggagaagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtgggcacccgagaclggatcgagggggagacct 

30 accagtgcagggtgacccacccccacctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgcccc 
ggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagcgcaccctcgcctgcctgatccagaactteatgcc 
tgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccggcacagcacgacgcagccccgcaagacc 
aagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcagaaagatgagttcatctgccgtgcag 
tccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaatgataatctaga 

35 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWTYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKX>GGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 

40 ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQICFKGICATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
THTSPPSPASNPRGVSAYLSRPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASG 
KPVNHSTRKEEKQRNGTLTVTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTT 
KTSGP^APEVYAFATPEWPGSRDKRTLACLIQNFMPEDISVQWLHNEVQLPDAR 

45 HSTTQPRICTKGSGFFVFSRLEVTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNP 
GK 

10. 2H7VLL106S 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
50 cccagtctccagcaatcctgtctgcatctc'caggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
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gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctc 

5 Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGWARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLESKDGGGSGGGGSGGGGSS 

10 11.2H7VLL106SscFv 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 

15 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagtctaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 

20 cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcag 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
25 QQKPGSSPKPWTYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLESKDGGGSGGGGSGGGGwSSQAYLQQSGAELVRPGAS\TQvlSCK 
ASGYTFTSYNMHAWKQTPRQGLEWIGATfPGNGDTSYNQKFKGKATLTVDKSS^ 
TAYMQLSSLTSEDS AVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQ ; £ 

30 12.2H7scFvVLL106SVHLllSscFv 

Nucleotide sequence: 

A.agcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctc 
tcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcac 
tggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagt 

35 ggcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagt 
tttaacccacccacgttcggtgctgggaccaagctggagtctaaagatggcggtggctcgggcggtggtggatctggaggaggt 
gggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctg 
gctacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaa 
atggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctc 

40 agcagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggc 
acagggaccacggtcaccgtctcttctgatcag 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSY^IHWY 
45 QQKFGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLESKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAT7PGNGDTSYNQI<CFKGICATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQ 

50 10. Human IgD hinge linker with attached restriction sites 

Nucleotide: 
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gtggatccaggttcgaagtctccaaaggcacaggcctcctccgtgcccactgcacaaccccaagcagagggcagcctcgccaa 
ggcaaccacagccccagccaccacccgtaacacaggaagaggaggagaagagaagaagaaggagaaggagaaagaggaa 
caagaagagagagagacaaagaccggtgcagtcgacg 

5 Amino acid: 

VDPGSKSPKAQASSVPTAQPQAEGSLAKATTAPATTRNTGRGGEEKKKEKEKEEQ 
EERETKTGAVD 

Sequence of Native IgD hinge domain: 

10 (includes a cysteine residue — we truncated the hinge prior to that residue for these 
constructs:) 
Nucleotide: 

gagtctccaaaggcacaggcctcctccgtgcccactgcacaaccccaagcagagggcagcctcgccaaggcaaccacagccc 
1 5 gacaaagacaccagagtgtccgagccacacccagcctcttggcgtctacctgctaacccct 
Amino acid sequence: 

ESPKAlQASSWTAQPQAEGSLAKATTAPATTRNTGRGGEEKKKEKEKEEQEERET 
KTPECPSHTQPLGVYLLTP 

20 

12. 2H7VHL11S 

Nucleotide sequence: 

caggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacattt 
.ac'cagttacaatatgca'ctgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatact 
25 tectacaatcagaa'gttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctga ' • 
catctgaagacvctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacitcgatgtctggggcacagggacc 
acggtcaccgtctcttct 

Amino acid sequence: , ? 

30 QAYLQQSGAESVRPGASVKMSCKASGYTFTSYNMHWKQTPRQGLEWIGA1YPG 
NGDTSYNQKFKGKATLTVDKSSSTAYMQLSSLTSEDSAVYFCARVVYYSNSYWY 
FDVWGTGTTVTVSS 

13. 2H7 VH LI IS scFv 

35 Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 

40 taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 

45 agggaccacggtcaccgtctcttctgatcag 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQrVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKJPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
50 FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
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ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQ 

14. 2H7 scFv VH LI IS hlgGl (CSC-S)H WCH2 WCH3 

5 Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 

10 taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtctgtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggct 
acacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatg 
gtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagc 
agcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcaca 

15 gggaccacggtcaccgtctcttctgatcaggagcccaaatcttgtgacaaaactcacacatctccaccgtgctcagcacctgaactc 
ctgggtggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggt 
ggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 

20 acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcca 




25 Amino acid sequence: 

MDFQVQIFSFLLLSASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSS\ ? SYMHWY 
QQKPGSSPKPWTYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGS GGGGS GGGGS SQ AYLQQS GAES VRPGAS VKMS CK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 

30 TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSCDK 
THTSPPCSAPELLGGPSVFLFPPKPKDTLMISRTPEVTCWVDVSHEDPEVKFNWY 
VDGVEVHNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCKVSNKALPAPI 
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWOQGNVFSCSVMHEALHNFT^TQKSLSL 

35 SPGK 

15. 2H7 scFv VH L11S IgE WCH2 WCH3 WCH4 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
40 cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtctgtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggct 
45 acacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatg 
gtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagc 
agcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcaca 
gggaccacggtcaccgtctcttctgatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgac 
ggcggcgggcacttccccccgaccatccagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctgg 
50 aggacgggcaggtcatggacgtggacttgtccaccgcctctaccacgcaggagggtgagctggcctccacacaaagcgagctc 
accctcagccagaagcactggctgtcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttgaggacagcacca 
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agaagtgtgcagattccaacccgagaggggtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgc 
ccacgatcacctgtctggtggtggacctggcacccagcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcct 
gtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtgggcacccgag 
actggatcgagggggagacctaccagtgcagggtgacccacccccacctgcccagggccctcatgcggtccacgaccaagac 
5 cagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagcgcaccctcgcc 
tgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccggcacagc 
acgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcagaa 
agatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaa 
tgataatctaga 

10 

Amino acid sequence: 

MDFQVQEFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKTGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGS GGGGSGGGGSS QAYLQQS GAES VRPGAS VKMS CK 

1 5 ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTS YNQKFKGKATLT\T)KSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDHVCSRDFT 
PPTVKILQSSCDGGGHFPPTIQLLCLVSGYTPGTFNITWLEDGQVMDVDLSTASTTQ 
EGELASTQSELTLSQKHWLSDRTYTCQVTYQGHTFEDSTKKCADSNPRGVSAYLS 
RPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKPVNHSTRKEEKQRNGTLT 

20 VTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPEVYAFATPEW 
PGSRDKRTLACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPRKTKGSGFFVFSRL 
EVTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNPGK 

16. 2H7 scFv VII L11S mlgE WCH2 WCH3 WCH4 

25 Nucleotide sequence: 

aagcttgccgccatggaltttcaagtgcagattttcagcttcfitgctaatcaglgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaag1.gtaagttac§.tgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccct.gctcgcttcagig 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 

30 taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctclcaggcttatctacagcagtctggggctgagtctgtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggct 
acacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatg 
gtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagc 
agcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcaca 

35 gggaccacggtcaccgtctcttctgatcacgttcgacctgtcaacatcactgagcccaccttggagctactccattcatcctgcgacc 
ccaatgcattccactccaccatccagctgtactgcttcatttatggccacatcctaaatgatgtctctgtcagctggctaatggacgatc 
gggagataactgatacacttgcacaaactgttctaatcaaggaggaaggcaaactagcctctacctgcagtaaactcaacatcactg 
agcagcaatggatgtctgaaagcaccttcacctgcaaggtcacctcccaaggcgtagactatttggcccacactcggagatgccca 
gatcatgagccacggggtgtgattacctacctgatcccacccagccccctggacctgtatcaaaacggtgctcccaagcttacctgt 

40 ctggtggtggacctggaaagcgagaagaatgtcaatgtgacgtggaaccaagagaagaagacttcagtctcagcatcccagtggt. 
acactaagcaccacaataacgccacaactagtatcacctccatcctgcctgtagttgccaaggactggattgaaggctacggctatc 
agtgcatagtggaccaccctgattttcccaagcccattgtgcgttccatcaccaagaccccaggccagcgctcagcccccgaggta 
tatgtgttcccaccaccagaggaggagagcgaggacaaacgcacactcacctgtttgatccagaacttcttccctgaggatatctct 
gtgcagtggctgggggatggcaaactgatctcaaacagccagcacagtaccacaacacccctgaaatccaatggctccaatcaa 

45 ggcttcttcatcttcagtcgcctagaggtcgccaagacactctggacacagagaaaacagttcacctgccaagtgatccatgaggc 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
50 QQKPGSSPKPWT^APSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGS SQ A YLQQS GAES VRPGAS VKMS CK 
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ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDHVRPVNIT 
EPTLELLHSSCDPNAFHSTIQLYCFIYGHILNDVSVSWLMDDREITDTLAQTVLKE 
EGKLASTCSKLNITEQQWMSESTFTCKVTSQGVDYLAHTRRCPDHEPRGVITYLIP 
5 PSPLDLYQNGAPKLTCLVVDLESEKJNVNVTWNQEKKTSVSASQWYTKHHNNATT 
SITSILPVVAKDWIEGYGYQCrVDHPDFPKPr/RSITKTPGQRSAPEVYVFPPPEEESE 
DICRTLTCLIQNFFPEDISVQWLGDGKLISNSQHSTTTPLKSNGSNQGFFIFSRLEVAK 
TLWTQRKQFTCQVIHEALQKPRKLEKTISTSLGNTSLRPS 

10 17. 2H7 scFv VH LI IS hlgA WH WCH2 T4CH3 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 

15 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtctgtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggct 
acacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatg 
gtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagc 

20 agcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcaca 
gggaccacggtcaccgtctcttctgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccct 
catgctgccacccccgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgt.gcacactg 
accggcctgagagatgcctcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtg 
acctctgtggctgctacagcgtgtccagvgtcctgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgct 

25 gcctaccccgagtccaagaccccgctaaccgccaccctctcaaaatccggaaacacattccggcccgaggtccacctgctgccg 
ccgccgtcggaggagctggccctgaacgagctggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggl.1 
cgctggctgcaggggtcacaggagctgccccgcgagaagtacctgacttgggcatcccggcaggagcccagccagggcacca 
ccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaagggggacaccttctcctgcatggtgggccacg 
aggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacccatgtcaatgtgtctgttgtcatggcg 

30 gaggtggactgataatctaga 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 

35 FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQPVPSTPPT 
PSPSTPPTPSPSCCHPRLSLHRPALEDLLLGSEAILTCTLTGLRDASGVTFTWTPSSG 
KSAVQGPPDRDLCGCYSVSSVLPGCAEPWNHGKTFTCTAAYPESKTPLTATLSKS 

40 GNTFRPEVHLLPPPSEELALNELVTLTCLARGFSPKDVLVRWLQGSQELPREKYLT 
WASRQEPSQGTTTFAVTSILRVAAEDWKKGDTFSCMVGHEALPLAFTQKTIDRLA 
GKPTHVNVSVVMAEVD 

18. 2H7 scFv VH L11S mlgA WH WCH2 T4 CH3 

45 Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
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acacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatg 
gtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagc 
agcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcaca 
gggaccacggtcaccgtctcttctgatcacatctgttctcctcctactactcctcctccaccttcctgccagcccagcctgtcactgca 
5 gcggccagctcttgaggacctgctcctgggttcagatgccagcatcacatgtactctgaatggcctgagagatcctgagggagctg 
tcttcacctgggagccctccactgggaaggatgcagtgcagaagaaagctgtgcagaattcctgcggctgctacagtgtgtccagc 
gtcctgcctggctgtgctgagcgctggaacagtggcgcatcattcaagtgcacagttacccatcctgagtctgacaccttaactggc 
acaattgccaaagtcacagtgaacaccttcccaccccaggtccacctgctaccgccgccgtcggaggagctggccctgaatgag 
ctcgtgtccctgacatgcctggtgcgagctttcaaccctaaagaagtgctggtgcgatggctgcatggaaatgaggagctgtcccc 
10 agaaagctacctagtgtttgagcccctaaaggagccaggcgagggagccaccacctacctggtgacaagcgtgttgcgtgtatca 
gctgaaatctggaaacagggtgaccagtactcctgcatggtgggccacgaggccttgcccatgaacttcacccagaagaccatcg 
accgtctgtcgggtaaacccaccaatgtcagcgtgtctgtgatcatgtcagagggagattgataatctagat 

Amino acid sequence: 

1 5 MDFQVQEFSFLLIS AS VIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDHICSPPTTP 

20 PPPSCQPSLSLQRPALEDLLLGSDASITCTLNGLRDPEGAVFTWEPSTGKDAVQKK 
AVQNSCGCYSVSSVLPGCAERWSGASFKCTVTHPESDTLTGTIAKVTVNTFPPQV 
HLLPPPSEELALNELVSLTCLVRAFNPKEVLVRWLHGNEELSPESYLVFEPLKEPGE 
GATTYLVTSVLRVSAEIAVKQGDOYSCMVGHEALP^WFTQKTIDRLSGKPTNVSVS 
VMSEGD 

25 

A. mlgA WCH2 T4CH3 

Nucleotide sequence: . 

Gttgttgatcacatctgttctcctcctactactcctcctccaccttcctgccagcccagcctgtcactgcagcggccagctcttgagga 
cctgctcctgggttcagatgccagcatcacatgtactctgaatggcctgagagatcctgagggagctgtcttcacctgggagccctc 

30 cactgggaaggatgcagtgcagaagaaagctgtgcagaattcctgcggctgctacagtgtgtccagcgtcctgcctggctgtgctg 
agcgctggaacagtggcgcatcattcaagtgcacagttacccatcctgagtctgacaccttaactggcacaattgccaaagtcaca 
gtgaacaccttcccaccccaggtccacctgctaccgccgccgtcggaggagctggccctgaatgagctcgtgtccctgacatgcc 
tggtgcgagctttcaaccctaaagaagtgctggtgcgatggctgcatggaaatgaggagctgtccccagaaagctacctagtgtttg 
agcccctaaaggagccaggcgagggagccaccacctacctggtgacaagcgtgttgcgtgtatcagctgaaatctggaaacagg 

35 gtgaccagtactcctgcatggtgggccacgaggccttgcccatgaacttcacccagaagaccatcgaccgtctgtcgggtaaacc 
caccaatgtcagcgtgtctgtgatcatgtcagagggagattgataatctagat 

Amino acid sequence: 

DHICSPPTTPPPPSCQPSLSLQRPALEDLLLGSDASITCTLNGLRDPEGAVFTWEPST 
40 GKDAVQKEAVQNSCGCYSVSSVLPGCAERWNSGASFKCTVTHPESDTLTGTIAKV 
TVNTFPPQVHLLPPPSEELALNELVSLTCLVRAFNPKEVLVRWLHGNEELSPESYL 
VFEPLKEPGEGATTYLVTSVLRVSAEIWKQGDQYSCMVGHEALPMNFTQKTIDRL 
SGKPTNVSVSVIMSEGD 

45 20. K322S CH2 region 

Nucleotide sequence: 

cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcac 
atgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaa 
gacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatg 
50 gcaaggagtacaagtgctcggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaa 
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Amino acid sequence: 

PELLGGPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHN 
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCSVSNKALPAPIEKTISKAK 

5 

21. K322S CH2 WCH3 

Nucleotide sequence: 

cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcac 
atgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaa 

10 gacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatg 
gcaaggagtacaagtgctcggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccc 
cgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaagg 
cttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctgg 
actccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtg 

15 atgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

PELLGGPSVFLFPPKTKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYYDGVEVHN 
AICTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCSVSNKALPAPIEKTISKAKG 
20 QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV 
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK , 

1. K322L CH2 WCH3 

Nucleotide sequence: 

25 tgatcaggagcccaaatcttctgacaaaactcacacatccccaccglcctcagcacctgaactcctggggggaccgtcagtcttcct 
cttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaaga 
ccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaaca. 
gcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcctggtctccaacaa 
agccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccat 

30 cccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtggg 
agagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagct 
caccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgca 
gaagagcctctccctgtctccgggtaaatgatctaga 

35 Amino acid sequence: 

DQEPKSSDKTHTSPPSSAPELLGGPSVFLFPPKPICDTLMISRTPEVTCVVVDVSHED 
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCLV 
SNKALPAPIEKTISKAICGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVE 
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN\TSCSVMHEALHN 

40 HYTQKSLSLSPGK 

22. 2H7 scFv VHL11S MgGl (SSS-S)H K322SCH2 WCH3 
Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
45 cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
50 tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
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cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
5 cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgctcggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacca 
caggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccca 
gcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacgg 
ctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgagg 
1 0 ctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

MDFQVQEPSFLLISASVnARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGS SPKPWIYAPSNLAS GVPARFS GS GSGTS YSLTISRVEAED AATYYCQQ WS 

1 5 FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
ASGYTFTSYNMHW\TCQTPRQGLEWIGAI\TGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
THTSPPSSAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV 
DGVEVFINAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCSVSNKALPAPIE 

20 KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 
PGK 

23. 2H7 scFv VHL11S WgGl (SSS-S)H K322LCH2 WCH3 

25 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaa.ttgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcltcagtg 

30 gcagtgggtctgggacctcttactctctcacaatcageagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 

35 cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 

40 tacaagtgcctggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacca 
caggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccca 
gcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacgg 
ctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgagg 
ctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

45 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
50 ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
374 
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THTSPPSSAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYV 
DGVEVHNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCLVSNKALPAPIE 
KTISKAICGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 
PGK 

24. 2H7 scFv VHL11S hlgGl (CSS-S)H K322SCH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttgtgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgctcggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacca 
caggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccca 
gcgacatcgccgtggagtgggagagcaatgggcagccggagaac'aactacaagaccacgcctccogtgctggactccgacgg 
ctccttcttcclctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgagg 
ctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: ' 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVlMrCRASSSVSYMHAVY 

QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDA4TYYCQQWS 

FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 

ASGYTFTSYNMHWVKQTPRQGLEWIGArYPGNGDTSYNQICFKGKATLTVDKSSS 

TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSCDK 

THTSPPSSAPELLGGPSVFLFPPKPKDTLMISRTPEVTCWVDVSHEDPEVKFNWYV 

DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCSVSNKALPAPIE 

KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 

NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 

PGK 

25. P331S CH2 

Nucleotide sequence: 

cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcac 
atgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaa 
gacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatg 
gcaaggagtacaagtgcaaggtctccaacaaagccctcccagcctccatcgagaaaacaatctccaaagccaaa 

Amino acid sequence 

PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN 
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAK 

26. P331S CH2 WCH3 

375 
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Nucleotide sequence: 

cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcac 
atgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaa 
gacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatg 
5 gcaaggagtacaagtgcaaggtctccaacaaagccctcccagcctccatcgagaaaacaatctccaaagccaaagggcagccc 
cgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaagg 
cttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctgg 
actccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtg 
atgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

10 

Amino acid sequence 

PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN 
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKG 
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV 
1 5 LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

27. 2H7 scFv VH L11S (SSS-S)H P331S CH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgctlcagtcataattgccagaggacaaattgttctct 

20 cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccetggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 

25 tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacbtgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 

30 tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgcaaggtctccaacaaagccctcccagcctccatcgagaaaacaatctccaaagccaaagggcagccccgagaacca 
caggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccca 
gcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacgg 

35 ctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgagg 
ctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence 

MDFQVQIFSFLLISASVnARGQrVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
40 QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
THTSPPS S APELLGGP S VFLFPPKPKDTLMISRTPEVTCV V VTJ VSHEDPEVKFNWYV 
45 DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPASIE 
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 
PGK 

50 

28. 2H7 scFv VH L11S (CSS-S)H P331S CH2 WCH3 

376 
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Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
5 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 

10 cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttgtgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 

15 tacaagtgcaaggtctccaacaaagccctcccagcctccatcgagaaaacaatctccaaagccaaagggcagccccgagaacca 
caggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccca 
gcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacgg 
ctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgagg 
ctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

20 " ' ' 

Amino acid sequence 

MDFQVQIFSFLLISASVIIARGQIVLSOSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWrYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCOOWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 

25 ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVl^KSSS 
TAYMQLSSLTSEDSAVYFCAR^'YYSNSYWYFDVWGTGTTVTVSSDQEPKSeDK 
i'HTSPPSSAPELLGGPSVFLFPPKPKD'rLMISRTPEVTCVVYDVSHEDPEVKFNWYV 
DG VEVHN AKTKPREEQYNST YRVV S VLTVLHQDWLN GKEYKCKVSNKALPASIE 
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 

30 NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNWSCSVMHEALHNHYTQKSLSLS 
PGK 

29. T2S6N CH2 region 

Nucleotide sequence: 

35 Cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggaaccctgaggtca 
catgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgcca 
agacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaat 
ggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaa 

40 Amino acid sequence 

PELLGGPSVFLFPPKPKDTLMISRNPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN 
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPBEKTISKAIC 

30. T256N CH2 WCH3 

45 Nucleotide sequence: 

cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggaaccctgaggtcac 
atgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaa 
gacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatg 
gcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccc 

50 cgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaagg 
cttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctgg 
377 
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Amino acid sequence 

5 PELLGGPSVFLFPPKPKDTLMISRNPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN 
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG 
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV 
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

10 31. 2H7 scFv VH L11S (SSS-S)H T256N CH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 

15 ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgclgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 

20 ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggaaccctgaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggl.gcataatgccaagacaaagc 

25 cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgcaaggtctccaacaaagccctcccagcccocatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctaiccc 
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacg 
gctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgc'atgag 

30 gctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga V ' 

Amino acid sequence 

MDFQVQFSFLLISASVIIARGQrVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 

35 FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLS SLTSEDS AVYFCARWYYSNS YWYFDVWGTGTTVTVS SDQEPKSSDK 
THTSPPSSAPELLGGPSVFLFPPKPKDTLMISRNPEVTCWVDVSHEDPEVICFNWY 
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI 

40 EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL 
SPGK 

32. 2H7 scFv VH L11S (CSS-S)H T256N CH2 WCH3 

45 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
50 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
378 
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ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
5 agggaccacggtcaccgtctcttctgatcaggagcccaaatcttgtgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggaaccctgaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 
10 acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccc 
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacg 
gctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgag 
gctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

15 Amino acid sequence 

MDFQVQIFSFLLISASVIIARGQWLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 

20 TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSCDK 
THTSPPSSAPELLGGPSVFLFPPICPKDTLMISPJ^EVTCVVVDVSHEDPEVKFNWY 
VD(WEV r HNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCKVSNKALPAPI 
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNYFSCSVMHEALPINHYTQKSLSL 

25 SPGK 

33. RTPE/QNAK (255-258) CH2 

Nucleotide sequence: •■ . 

cctgaactoctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccagaacgctaaggtcac 
30 atgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaa 
gacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatg 
gcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaa 

Amino acid sequence 

3 5 PELLGGPS VFLFPPKPKJ3TLMISQNAKVTCVVVDVSHEDPEVKFNWYVDGVEVHN 
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK 

34. RTPE/QNAK (255-258)CH2 WCH3 

Nucleotide sequence: 

40 cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccagaacgctaaggtcac 
atgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaa 
gacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatg 
gcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccc 
cgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaagg 

45 cttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctgg 
actccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtg 
atgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence 

50 PELLGGPSVFLFPPKPKDTLMISQNAKVTCVVVDVSHEDPEVKFNWYVDGVEVHN 
AKTKPPvEEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG 
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QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV 
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

35. 2H7 scFv VH LI IS (SSS-S)H RTPE/QNAK (255-258)CH2 WCH3 

5 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 

10 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 

15 cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatctlctgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccagaacgctaaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 

20 tacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccc 
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacg 
gctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgag 
gctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

25 

Amino acid sequence 

MDFQVQIFSFLLISASVIIARGQrVLSOSPAILSASPGEKVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTTSRVEAEDAATYYCQQWS 
■ FNPPTFGAGTKLELKDGGGSGGGGSGGGGS S QAYLQQS GAES VRPGAS VKMS CK 

30 ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKTKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARWYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
THTSPPSSAPELLGGPSVFLFPPKPKDTLMISQNAKVTCVVVDVSHEDPEVKFNWY 
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI 
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 

35 NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL 
SPGK 

36. 2H7 scFv VH L11S (CSS-S)H RTPE/QNAK (255-258)CH2 WCH3 

Nucleotide sequence: 

40 aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 

45 ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttgtgacaaaactcacacatccccaccgtcctcagcacctgaact 

50 cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccagaacgctaaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
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cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccc 
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacg 
5 gctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgag 
gctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
10 QQKPGS SPKP WIYAPSNLAS GVP ARFS GSGS GTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSCDK 
THTSPPSSAPELLGGPSVFLFPPKPKDTLMISQNAKVTCVVVDVSHEDPEVKFNWY 
1 5 VDGVEVHNAKTKPREEQYNSTYRWS VLTVLHQD WLNGKEYKCKVSNKALPAPI 
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL 
SPGK 

20 36. K290Q CH2 region 

Nucleotide sequence: 

cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcac 
atgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaa 
gacacagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcclgcaccaggactggctgaatg 
25 gcaaggagtacaagtgcaaggtctceaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaa 

Amino acid sequence: 

PELLGGPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFN^'WDGVEVHN 
AKTQPREEQYNSTYRVVSVLTVIJIQDWLNGKEYKCKVSNKALPAPIEKTISKAK 

30 

37. K290Q CH2 WCH3 

Nucleotide sequence: 

Cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtca 
catgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgcca 

35 agacacagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaat 
ggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagcc 
ccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaag 
gcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctg 
gactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgt 

40 gatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN 
AKTQPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAICG 
45 QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV 
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

38. 2H7 scFv VH L11S (SSS-S)H ia90Q CH2 WCH3 

Nucleotide sequence: 

50 aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
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ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
5 tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 

10 tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacacagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccc 
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacg 

15 gctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgag 
gctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
20 QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLS SLTSEDS A WFCARVVYYSNSYWYFDVWGTGTT VTV S SDQEPKS S DK 
THTSPPS S APELLGGP S VFLFPPKPKDTLMISRTPE VTC V V VD VSHEDPE V KFN WY V 
25 DGyEVHNAKI'QPREEQYNSTYRVVSVLTVLHODWLNGKBYKCKV SNKALPAPIE 
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 
PGK 

30 39. 2H7 scfv VH LI IS (CSS-S)H K290Q CH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 

35 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 

40 cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttgtgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacacagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 

45 tacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccc 
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacg 
gctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgag 
gctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

50 

Amino acid sequence: 
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MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 

QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 

FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 

ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 

TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSCDK 

THTSPPSSAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV 

DGVEVHNAKTQPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNEALPAPIE 

KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 

NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 

PGK 

40. A339PCH2 

Nucleotide sequence: 

cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcac 
atgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaa 
gacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatg 
gcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaacccaaa 

Amino acid sequence: 

PELLGGPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHN 
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISICPK 



41, A339PCH2WCH3 

Nucleolide sequence: 

cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcac ; 

atgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaa 

gacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatg 

gcaaggagtacaagtgcaaggtctccaa.caaagccctcccagcccccatcgagaaaacaatctccaaacccaaagggcagc.ee 

cgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaagg . 

cttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctgg 

actccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtg 

atgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN 
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNICALPAPIEKTISKPKG 
QPREPQVYTLPPSRDELTICNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV 
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

42. 2H7 scFv VHL11S (SSS-S)H A339P CH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
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agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaacccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccc 
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacg 
gctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgag 
gctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAn^SASPGEKVTMTCRASSSVSYMHWY 

QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 

FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 

ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 

TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 

THTSPPSSAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV 

DGVEVHNAKTKPPvEEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE 

KTISKPKGQPREPQVYTLPPSRDELTKNQVSLTCL^/KGFYPSDIAVEWESNGQPEN 

NYKTTPPVLDSDGSFFLYSia.TVDKSRWQQGNVFSCSVAfflEALHNHYTQKSLSLS 

PGK 

43. 2H7 scFv VHL11S (CSS-S)H A339P CH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggattUcaagtgcagattttcagcttcctgctaatcagtgcttcagTcataaU t LL,ii:.i'jjj^aaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 
ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatocaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttgtgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaacccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccc 
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacg 
gctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgag 
gctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGERVTMTCRASSSVSYMHWY 
QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTESRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGArYPGNGDTSYNQKFKGKATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSCDK 
THTSPPSSAPELLGGPSWLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV 
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DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYICCKVSNKALPAPIE 
KTISKPKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 
PGK 



44. G28-1VH 

Nucleotide sequence: 

gcggtccagctgcagcagtctggacctgagctggaaaagcctggcgcttcagtgaagatttcctgcaaggcttctggttactcattc 
actggctacaatatgaactgggtgaagcagaataatggaaagagccttgagtggattggaaatattgatccttattatggtggtacta 
cctacaaccggaagttcaagggcaaggccacattgactgtagacaaatcctccagcacagcctacatgcagctcaagagtctgac 
atctgaggactctgcagtctattactgtgcaagatcggtcggccctatggactactggggtcaaggaacctcagtcaccgtctcttct 
gatcag 

Amino acid sequence: 

AVQLQQSGPELEKPGASVKISCKASGYSFTGYNMNWVKQNNGKSLEWIGNIDPY 
YGGTTYNRKFKGKATLTVDKSSSTAYMQLKSLTSEDSAVYYCARSVGPMDYWG 
QGTSVTVSSDQ 

45. G28-1VL 

Nucleotide sequence: 

aagcttgccgccatggtatccacagctcagttccttgggttgctgctgctgtggcttacaggtggcagatgtgacatccagatgactc 
agtclccagcctccctatctgcatctgtgggagagactgtcaccatcacatgtcgaacaagtgaaaatgtttacagttatttggcttggt 
atcagcagaaacagggaaaatctcctcagctcctggtctcttttgcaaaaaccttagcagaaggtgtgccatcaaggttcagtggca 
gtggatcaggcacacagttttctctgaagatcagcagcctgcagcctgaagattctggaagttatttctgtcaacatcattccgataat 
ccgtggacgttcggtggaggcaccgaactggagatcaaaggtggc.ggtggctcgggcggtggtgggtcgggtggcggcggat 
cgtca 

Amino acid sequence: 

MVSTAQFLGLLLLWLTGGRCDIQMTQSPASLSASVGETVTITCRTSENVYSYLAW 
YQQKQGKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPEDSGSYFCQHHS 
DNP WTFGGGTELEIKGGGGS GGGGSGGGGS S 



46. G28-1 scFv 

Nucleotide sequence: 

aagcttgccgccatggtatccacagctcagttccttgggttgctgctgctgtggcttacaggtggcagatgtgacatccagatgactc 
agtctccagcctccctatctgcatctgtgggagagactgtcaccatcacatgtcgaacaagtgaaaatgtttacagttatttggcttggt 
atcagcagaaacagggaaaatctcctcagctcctggtctcttttgcaaaaaccttagcagaaggtgtgccatcaaggttcagtggca 
gtggatcaggcacacagttttctctgaagatcagcagcctgcagcctgaagattctggaagttatttctgtcaacatcattccgataat 
ccgtggacgttcggtggaggcaccgaactggagatcaaaggtggcggtggctcgggcggtggtgggtcgggtggcggcggat 
cgtcagcggtccagctgcagcagtctggacctgagctggaaaagcctggcgcttcagtgaagatttcctgcaaggcttctggttact 
cattcactggctacaatatgaactgggtgaagcagaataatggaaagagccttgagtggattggaaatattgatccttattatggtggt 
actacctacaaccggaagttcaagggcaaggccacattgactgtagacaaatcctccagcacagcctacatgcagctcaagagtct 
gacatctgaggactctgcagtctattactgtgcaagatcggtcggccctatggactactggggtcaaggaacctcagtcaccgtctc 
ttctgatcag 

Amino acid sequence: 

MVSTAQFLGLLLLWLTGGRCDIQMTQSPASLSASVGEl'VTITCRTSENVYSYLAW 
YQQKQGKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPEDSGSYFCQHHS 
DNPWTFGGGTELEIKGGGGSGGGGSGGGGSSAVQLQQSGPELEKPGASVKISCKA 
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SGYSFTGYmiNWVKQIWGKSLEWIGKroPYYGGTTYNRKFKGKATLTVDKSSST 
AYMQLKSLTSEDSAVYYCARSVGPMDYWGQGTSVTVSSDQ 



47. G28-1 VHL11S 

Nucleotide sequence: 

gcggtccagctgcagcagtctggacctgagtcggaaaagcctggcgcttcagtgaagatttcctgcaaggcttctggttactcattc 
actggctacaatatgaactgggtgaagcagaataatggaaagagccttgagtggattggaaatattgatccttattatggtggtacta 
cctacaaccggaagttcaagggcaaggccacattgactgtagacaaatcctccagcacagcctacatgcagctcaagagtctgac 
atctgaggactctgcagtctattactgtgcaagatcggtcggccctatggactactggggtcaaggaacctcagtcaccgtctcttct 
gatcag 



Amino acid sequence: 

AVQLQQSGPESEICPGASVKISCKASGYSFTGYNMNWVKQNNGKSLEWIGNIDPYY 

GGTTYNPvKFKGKATLTVDKSSSTAYMQLKSLTSEDSAVYYCARSVGPMDYWGQ 

GTSVTVSSDQ 



48. G28-1 VHL11S scFv 

Nucleotide sequence: 

aagcttgccgccatggtatccacagctcagttccttgggttgctgctgctgtggcttacaggtggcagatgtgacatccagatgactc 
agtctccagcctccctatctgcatctgtgggagagactgtcaccatcacatgtcgaacaagtgaaaatgtttacagttatttggcttggt 
atcagcagaaacagggaaaatctcctcagctcctggtctctttfgcaaaaaccttagcagaaggtgtgccatcaaggttcagtggca 
gtggatcaggcacacagttttctctgBagatcagcagcctgcagcctgaagattctggaagttatttctgtcaacatcattccgataat 
ccgtggacgttcggtggaggcaccgaactggagatcaaaggtggcggtggctcgggcggtggtgggtcgggtggcggcggat 
cgtcagcggtccagctgcagcagtctggacctgagtcggaaaagcetggcgcttcagtgaagatttcctgcaaggcttctggttact 
cattcactggctacaatatgaactgggtgaagcagaataatggaaagagccttgagtggattggaaatattgatccttattatggtggt 
actacctacaaccggaagttcaagggcaaggccacattgactgtagacaaatcctccagcacagcctacatgcagctcaagagtct 
gacatctgaggactctgcagtctattactgtgcaagatcggtcggccctatggactactggggtcaaggaacctcagtcaccgtctc 
ttctgatcag 

Amino acid sequence: 

MVSTAQFLGLLLLWLTGGRCDIQMTQSPASLSASVGETVTITCRTSENVYSYLAW 
YQQKQGKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLiaSSLQPEDSGSYFCQHHS 
DNPWTFGGGTELEIKGGGGSGGGGSGGGGSSAVQLQQSGPESEKPGASVKISCKA 
SGYSFTGYNMNWVKQNNGKSLEWIGN1DPYYGGTTYNRKFKGKATLTVDKSSST 
AYMQLKSLTSEDSAVYYCARSVGPMDYWGQGTSVTVSSDQ 

49. G28-1 scFv (SSS-S)H WCH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggtatccacagctcagttccttgggttgctgctgctgtggcttacaggtggcagatgtgacatccagatgactc 
agtctccagcctccctatctgcatctgtgggagagactgtcaccatcacatgtcgaacaagtgaaaatgtttacagttatttggcttggt 
atcagcagaaacagggaaaatctcctcagctcctggtctcttttgcaaaaaccttagcagaaggtgtgccatcaaggttcagtggca 
gtggatcaggcacacagttttctctgaagatcagcagcctgcagcctgaagattctggaagttatttctgtcaacatcattccgataat 
ccgtggacgttcggtggaggcaccgaactggagatcaaaggtggcggtggctcgggcggtggtgggtcgggtggcggcggat 
cgtcagcggtccagctgcagcagtctggacctgagctggaaaagcctggcgcttcagtgaagatttcctgcaaggcttctggttact 
cattcactggctacaatatgaactgggtgaagcagaataatggaaagagccttgagtggattggaaatattgatccttattatggtggt 
actacctacaaccggaagttcaagggcaaggccacattgactgtagacaaatcctccagcacagcctacatgcagctcaagagtct 
gacatctgaggactctgcagtctattactgtgcaagatcggtcggccctatggactactggggtcaaggaacctcagtcaccgtctc 
ttctgatcatgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacctgaactcctggggggaccgtc 
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agtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagcc 

acgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagca 

gtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtc 

tccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccct 

gcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtg. 

gagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctac 

agcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccact 

acacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

MVSTAQFLGLLLLWLTGGRCDIQMTQSPASLSASVGETVTITCRTSENVYSYLAW 
YQQKQGKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPEDSGSYFCQHHS 
DNPWTFGGGTELEIKGGGGSGGGGSGGGGSSAVQLQQSGPELEKPGASVKISCKA 
SGYSFTGYNMNWKQNNGKSLEWIGNroPYYGGTTYNPJ«CFKGI<A.TLTVDKSSST 
AYMQLKSLTSEDSAVYYCARSVGPMDYWGQGTSVTVSSDHDQEPKSSDKTHTSP 
PSSAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE 
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISK 
AKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT 
1'PPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

50. G28-1 scFv IgAW H IgGlWCH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggtatccacagctcagttccttgggttgctgctgctgtggcttacaggtggcagatgtgacatccagatgactc 
agtctccagcctccctatctgcatctgtgggagagactgtcaccatcacatgtcgaacaagtgaaaatglllacagttatttggcttggt 
atcagcagaaacagggaaaatctcctcagctcctggtctcttttgcaaaaaccttagcagaaggtgtgccatcaaggttcagtggca 
gtggatcaggcacacagttttctctgaagatcagcagcctgcagcctgaagattctggaagttatttctgtoaacatcattccgataat . 
ccgtggacgttcggtggaggcaccgaactggagatcaaaggtggcggtggctcgggcggtggtgggtcgggtggcggcggat 
cgtcagcggtccagctgcagcagtctggacctgagctggaaaagcctggcgcttcagtgaagatttcctgcaaggcttctggttact 
cattcactggctacaatatgaactgggtgaagcagaataatggaaagagccttgagtggattggaaatattgatccttattatggtggt 
actacctacaaccggaagttcaagggcaaggccacattgactgtagacaaatcctccagcacagcctacatgcagctcaagagtct 
gacatctgaggactctgcagtctattactgtgcaagatcggtcggccctatggactactggggtcaaggaacctcagtcaccgtctc 
ttctgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgcgcacctgaactcctgg 
ggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtg 
gacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcg 
ggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaa 
gtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaaccacagg 
tgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcga 
catcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctcct 
tcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctg 
cacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

MVSTAQFLGLLLLWLTGGRCDIQMTQSPASLSASVGETVTITCRTSENVYSYLAW 

YQQKQGKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPEDSGSYFCQHHS 

DNP WTFGGGTELEIKGGGGS GGGGS GGGGS S AV QLQQSGPELEKPGAS VKIS CKA 

SGYSFTGYNMNWVKQNNGKSLEWIGNIDPYYGGTTYNRKFKGKATLTVDKSSST 

AYMQLKSLTSEDSAVYYCARSVGPMDYWGQGTSVTVSSDQPVPSTPPTPSPSTPPT 

PSPSCAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDG 

VEVHNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI 

SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY 
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KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG 

51. G28-1 scFv VHL1 1 S (SSS-S)H WCH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggtatccacagctcagttccttgggttgctgctgctgtggcttacaggtggcagatgtgacatccagatgactc 
agtctccagcctccctatctgcatctgtgggagagactgtcaccatcacatgtcgaacaagtgaaaatgtttacagttatttggcttggt 
atcagcagaaacagggaaaatctcctcagctcctggtctcttttgcaaaaaccttagcagaaggtgtgccatcaaggttcagtggca 
gtggatcaggcacacagttttctctgaagatcagcagcctgcagcctgaagattctggaagttatttctgtcaacatcattccgataat 
ccgtggacgttcggtggaggcaccgaactggagatcaaaggtggcggtggctcgggcggtggtgggtcgggtggcggcggat 
cgtcagcggtccagctgcagcagtctggacctgagtcggaaaagcctggcgcttcagtgaagatttcctgcaaggcttctggttact 
cattcactggctacaatatgaactgggtgaagcagaataatggaaagagccttgagtggattggaaatattgatccttattatggtggt 
actacctacaaccggaagttcaagggcaaggccacattgactgtagacaaatcctccagcacagcctacatgcagctcaagagtct 
gacatctgaggactctgcagtctattactgtgcaagatcggtcggccctatggactactggggtcaaggaacctcagtcaccgtctc 
ttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacctgaactcctggggggaccgtcagtctt 
cctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaa 
gaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaa 
cagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaac 
aaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgccccc 
atcccgggatgagctgaccaagaaccaggtcagcclgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgg 
gagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaag 
ctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccact acacgc 
agaagagcctctccctgtctccgggtaaalgatctaga 

Amino acid sequence: 

•MVSTAQFLGLLLLWLTGGRCDlQMTQSPASLSASVCTE'R/Tn'CRTSENVYSYLAW 
YQQKQGKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPEDSGSYFCOFIHS 
DNPWTFGGGTELEIKGGGGSGGGGSGGGGSSAVQLQQSGPESEKPGASVKISCKA. 
SGYSFTGYNMNWVKQNNGKSLEWIGNIDPYYGGTTYNRKFKGKATLTVDKSSST 
AYMQLKSLTSEDSAVYYCARSVGPMDYWGQGTSVTVSSDHDQEPKSSDKTHTSP 
PSSAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE 
VHNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISK 
AKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT 
TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAI.HNHYTQKSLSLSPGK 

52. G28-1 scFv VHL1 IS (CSS-S)H WCH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggtatccacagctcagttccttgggttgctgctgctgtggcttacaggtggcagatgtgacatccagatgactc 
agtctccagcctccctatctgcatctgtgggagagactgtcaccatcacatgtcgaacaagtgaaaatgtttacagttatttggcttggt 
atcagcagaaacagggaaaatctcctcagctcctggtctcttttgcaaaaaccttagcagaaggtgtgccatcaaggttcagtggca 
gtggatcaggcacacagttttctctgaagatcagcagcctgcagcctgaagattctggaagttatttctgtcaacatcattccgataat 
ccgtggacgttcggtggaggcaccgaactggagatcaaaggtggcggtggctcgggcggtggtgggtcgggtggcggcggat 
cgtcagcggtccagctgcagcagtctggacctgagtcggaaaagcctggcgcttcagtgaagatttcctgcaaggcttctggttact 
cattcactggctacaatatgaactgggtgaagcagaataatggaaagagccttgagtggattggaaatattgatccttattatggtggt 
actacctacaaccggaagttcaagggcaaggccacattgactgtagacaaatcctccagcacagcctacatgcagctcaagagtct 
gacatctgaggactctgcagtctattactgtgcaagatcggtcggccctatggactactggggtcaaggaacctcagtcaccgtctc 
ttctgatcaggagcccaaatcttgtgacaaaactcacacatccccaccgtcctcagcacctgaactcctggggggaccgtcagtctt 
cctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaa 
gaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaa 
cagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaac 
aaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgccccc 
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atcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgg 
gagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaag 
ctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgc 
agaagagcctctccctgtctccgggtaaatgatctaga 

5 

Amino acid sequence: 

MVSTAQFLGLLLLWLTGGRCDIQMTQSPASLSASVGETVTITCRTSENVYSYLAW 
YQQKQGKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPEDSGSYFCQHHS 
DNPWTFGGGTELEIKGGGGSGGGGSGGGGSSAVQLQQSGPESEKPGASVKISCKA 

1 0 SGYSFTGYNMNWVKQNNGKSLEWIGNIDPYYGGTTYNRKFKGKA.TLTVDKSSST 
AYMQLKSLTSEDSAVYYCARSVGPMDYWGQGTSVTVSSDQEPKSCDKTHTSPPSS 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH 
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISICAK 
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP 

1 5 VLDSDGSFFLYSKLT VDKSRWQQGNVFSCS VMHEALHNHYTQKSLSLSPGK 

53. G28-1 scFv VH LI 1 S (CSC-S)H WCH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggtatccacagctcagttccttgggttgctgctgctgtggcttacaggtggcagatgtgacatccagatgactc 

20 agtctccagcctccctatctgcatctgtgggagagactgtcaccatcacatgtcgaacaagtgaaaatgtttacagttatttggcttggt 
atcagcagaaacagggaaaatctcctcagctcctggtctcttttgcaaaaaccttagcagaaggtgtgccatcaaggttcagtggca 
gtggatcaggcacacagttttctctgaagatcagcagcctgcagcctgaagattctggaagttatttctgtcaacatcattocgataat 
ccgtggacgttcggtggaggcaccgaactggagatcaaaggtggcggtggctcgggcggtggtgggtcgggtggcggcggat 
cgtcagcggtccagctgcagcagtctggacctgagtcggaaaagcctggcgcttcagtgaagatttcctgcrMggcttctggttact 

25 cattcaciggctacaatatgaactgggtgaagcagaa.taatggaaagagccitgagtggal1;ggaaatattga.T.ccttattatggtggt 
actacctacaaccggaagttcaagggcaaggccacattgactgtagacaaatcctccagcacagcctacatgcagctcaagagtct 
gacatctgaggactctgcagtctattactgtgcaagatcggtcggccctatggactactggggtcaagga'acctcagtcaccgtctc 
ttctgatcaggagcccaaatcttgtgacaaaactcacacatctccaccgtgctcagcacctgaactcctgggtggaccgtcagtcttc 
ctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaag 

30 accctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaac 
agcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaaca 
aagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgccccca 
tcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccaagcgacatcgccgtggagtgg 
gagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaag 

35 ctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgc 
agaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

MVSTAQFLGLLLLWLTGGRCDIQMTQSPASLSASVGETVTITCRTSENVYSYLAW 
40 YQQKQGKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPEDSGSYFCQHHS 
DNPWTFGGGTELEIKGGGGSGGGGSGGGGSSAVQLQQSGPESEKPGASVKISCKA 
SGYSFTGYNMNWVKQNNGKSLEWIGNIDPYYGGTTYNRKFKGKATLTVDKSSST 
AYMQLKSLTSEDSAVYYCARSVGPMDYWGQGTSVTVSSDQEPKSCDKTHTSPPC 
SAPELLGGPSVFLFPPKPKDTLMISRTPEVTCWVDVSHEDPEVKTNWYVDGVEV 
45 HNAKTKTREEQYNSTYRWSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA 
KGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP 
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



54. G28-1 scFv VH L11S (SSC-P)H WCH2 WCH3 
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aagcttgccgccatggtatccacagctcagttccttgggttgctgctgctgtggcttacaggtggcagatgtgacatccagatgactc 
agtctccagcctccctatctgcatctgtgggagagactgtcaccatcacatgtcgaacaagtgaaaatgtttacagttatttggcttggt 
atcagcagaaacagggaaaatctcctcagctcctggtctcttttgcaaaaaccttagcagaaggtgtgccatcaaggttcagtggca 
gtggatcaggcacacagttttctctgaagatcagcagcctgcagcctgaagattctggaagttatttctgtcaacatcattccgataat 
5 ccgtggacgttcggtggaggcaccgaactggagatcaaaggtggcggtggctcgggcggtggtgggtcgggtggcggcggat 
cgtcagcggtccagctgcagcagtctggacctgagtcggaaaagcctggcgcttcagtgaagatttcctgcaaggcttctggttact 
cattcactggctacaatatgaactgggtgaagcagaataatggaaagagccttgagtggattggaaatattgatccttattatggtggt 
actacctacaaccggaagttcaagggcaaggccacattgactgtagacaaatcctccagcacagcctacatgcagctcaagagtct 
gacatctgaggactctgcagtctattactgtgcaagatcggtcggccctatggactactggggtcaaggaacctcagtcaccgtctc 

10 ttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtgcccagcacctgaactcctggggggaccgtcagtctt 
cctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaa 
gaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaa 
cagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaac 
aaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgccccc 

15 atcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgg 
gagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaag 
ctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgc 
agaagagcctctccctgtctccgggtaaatgatctaga 

20 Amino acid sequence: 

MVSTAQFLGLLLLWLTGGRCDIQMTQSPASLSASVGETVTITCRTSENVYSYLAW 
YOQKQGKSPQLLVSFAKTLAEGVPSRFSGSGSGTQFSLKISSLQPEDSGSYFCQHHS 
DNPWTFGGGTELEnCGGGGSGGGGSGGGGSSAVQLQQSGPESEKPGASVKISCKA 
. SGYSFTGYNMNWVKQNNGKSLEW1GNIDP YYGGTTYNRKFKGKATLTVDKSS'ST ' 

25 AYMQLKS LTS ED S A V Y YCARSV GPMDY WGQGTS VTVS SDQEPKS SDKTHTSPPCP 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH 
NAKTKPREEQYNSTYRWSVLTVI.HQDWLNGKEYKCKVSNKALPAPIEKTISKAK 
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTrPP 
VLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

30 

II. 54. HCTLA4 HIGG1 (SSS-S)H P238SCH2 WCH3 

Nucleotide sequence: 

atggcttgccttggatttcagcggcacaaggctcagctgaacctggctgccaggacctggccctgcactctcctgttttttcttctcttc 
atccctgtcttctgcaaagcaatgcacgtggcccagcctgctgtggtactggccagcagccgaggcatcgccagctttgtgtgtga 

35 gtatgcatctccaggcaaagccactgaggtccgggtgacagtgcttcggcaggctgacagccaggtgactgaagtctgtgcggc 
aacctacatgacggggaatgagttgaccttcctagatgattccatctgcacgggcacctccagtggaaatcaagtgaacctcactat 
ccaaggactgagggccatggacacgggactctacatctgcaaggtggagctcatgtacccaccgccatactacctgggcatagg 
caacggaacccagatttatgtaattgatccagaaccgtgcccagattctgatcaacccaaatcttctgacaaaactcacacatcccca 
ccgtcctcagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggac 

40 ccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggt 
gcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccagg 
actggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagcca 
aagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgc 
ctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcc 

45 tcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttct 
catgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatga 

Amino acid sequence: 

MACLGFQRHKAQLNLAARTWPCTLLFFLLFIPVFCKAMHVAQPAVVLASSRGIAS 
50 FVCEYASPGKATEVRVTVLRQADSQVTEVCAATYMTGNELTFLDDSICTGTSSGN 
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QVNLTIQGLRAMDTGLYICKVELMYPPPYYLGIGNGTQIYVIDPEPCPDSDQPKSSD 
KTHTSPPSSAPELLGGSSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKJFNWY 
VDGVEVHNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCKVSNKALPAPI 
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 
5 NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL 
SPGK 

55. Fc2-2VL 

Nucleotide sequence: 

10 gttgttaagcttgccgccatggattcacaggcccaggttcttatgttactgctgctatgggtatctggtacctgtggggacattgtgatg 
tcacagtctccatcctccctagctgtgtcagttggagagaaggtttctatgagctgcaagtccagtcagagccttttatataatcacaat 
caaaagaactacttggcctggtaccagcagataccagggcagtctcctaaactgctgatttactgggcatccactagggaatctgg 
ggtccctgatcgcttcacaggcagtggatctgggacagatttcactctcaccatcagcagagtgaaggctgaagacctggcagttta 
ttactgtcagcaatattatacctatcctcccacgttcggaggtggcaccaagctggaaataaaaggtggcggtggctcgggcggtg 

15 gtgggtcgggtggcggcgggagctcg 

Amino acid sequence: 

MDSQAQVLMLLLLWVSGTCGDIVMSQSPSSLAVSVGEKVSMSCKSSQSLLYNFIN 
QKNYLAWYQQIPGQSPKLLIYWASTRESGVPDRFTGSGSGTDFTLTISRVKAEDLA 
20 VYYCQQYYTYPPTFGGGTKLEIKGGGGSGGGGSGGGGSS 

56. FC2-2VH 

Nucleotide sequence: 

Gggagctcgcaggtgcagttgaaggagtcaggacctggcctggtggc gcc c tcacaga gee tgtccalc ac atgcaecglctca 
25 ' gggttctcattaaccgtclatggtgttaactgggttcgccagcctcc.aggaaagggtotggaclggclgggaaigalatggggtgal 
i i,qa;!H^;^ , n,t\ 1 clalaattcagctctcaaatccagacT:gagcatcagtaaggacaf),ctccaagagccaagttttcttaaaaatggar. 
agtctacaaactgatgacacagccaggtactactgtgccagagatcactatggtacccactatgctatggactactggggtcaagga 
acctcagtcaccgtctcctctgatcag 

30 Amino acid sequence: 

GSSQVQLKESGPGLVAPSQSLSI1CTVSGFSLTVYGVNWVRQPPGKGLDWLGMIW 
GDGSTDYNSALKSRLSISKDNSKSQVFLKJV1DSLQTDDTARYYCARDHYGTHYAM 
DYWGQGTSVTVSSDQ 

35 57. FC2-2scFv 

Nucleotide sequence: 

gttgttaagcttgccgccatggattcacaggcccaggttcttatgttactgctgctatgggtatctggtacctgtggggacattgtgatg 
tcacagtctccatcctccctagctgtgtcagttggagagaaggtttctatgagctgcaagtccagtcagagccttttatataatcacaat 
caaaagaactacttggcctggtaccagcagataccagggcagtctcctaaactgctgatttactgggcatccactagggaatctgg 

40 ggtccctgatcgcttcacaggcagtggatctgggacagatttcactctcaccatcagcagagtgaaggctgaagacctggcagttta 
ttactgtcagcaatattatacctatcctcccacgttcggaggtggcaccaagctggaaataaaaggtggcggtggctcgggcggtg 
gtgggtcgggtggcggcgggagctctcaggtgcagttgaaggagtcaggacctggcctggtggcgccctcacagagcctgtcc 
atcacatgcaccgtctcagggttctcattaaccgtctatggtgttaactgggttcgccagcctccaggaaagggtctggactggctgg 
gaatgatatggggtgatggaagcacagactataattcagctctcaaatccagactgagcatcagtaaggacaactccaagagccaa 

45 gttttcttaaaaatggacagtctacaaactgatgacacagccaggtactactgtgccagagatcactatggtacccactatgctatgg 
actactggggtcaaggaacctcagtcaccgtctcctctgatcag 

Amino acid sequence: 

MDS QAQVLMLLLLWVS GTCGDF/MSQSPS SLA VS VGEKVSMS CKS S QSLLYNHN 
50 QKNYLAWYQQIPGQSPI<GLLrYWASTRESGVPDRFTGSGSGTDFTLTISRVICAEDLA 
VYYCQQYYTYPPTFGGGTKLEIKGGGGSGGGGSGGGGSSQVQLKESGPGLVAPSQ 
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SLSITCTVSGFSLTVYGVNWVRQPPGKGLDWLGMIWGDGSTDYNSALKSRLSISK 
DNSKSQVFLKMDSLQTDDTAJR.YYCARDHYGTHYAMDYWGQGTSVTVSSDQ 

58. FC2-2 VHL11S 

5 Nucleotide sequence: 

gggagctctcaggtgcagttgaaggagtcaggacctggctcggtggcgccctcacagagcctgtccatcacatgcaccgtctcag 
ggttctcattaaccgtctatggtgttaactgggttcgccagcctccaggaaagggtctggactggctgggaatgatatggggtgatg 
gaagcacagactataattcagctctcaaatccagactgagcatcagtaaggacaactccaagagccaagttttcttaaaaatggaca 
gtctacaaactgatgacacagccaggtactactgtgccagagatcactatggtacccactatgctatggactactggggtcaaggaa 
10 cctcagtcaccgtctcctctgatcag 

Amino acid sequence: 

(GSS)QVQLKESGPGSVAPSQSLSITCTVSGFSLTVYGVNWVRQPPGKGLDWLGMI 
WGDGSTDYNSALKSRLSISKDNSKSQVFLKMDSLQTDDTARYYCARDHYGTHYA 
15 MDYWGQGTSVTVSSDQ 

59. FC2-2VHLllSscFv 

Nucleotide sequence: 

gttgttaagcttgccgccatggattcacaggcccaggttcttatgttactgctgctatgggtatctggtacctgtggggacattgtgatg 
20 tcacagtctccatcctccctagctgtgtcagttggagagaaggtttctatgagctgcaagtccagtcagagccttttatataatcacaat 
caaaagaactacttggcctggtaccagcagataccagggcagtctcctaaactgctgatttactgggcatccactagggaatctgg 
ggtccctgatcgcttcacaggcagtggatctgggacagatttcactctcaccatcagcagagtgaaggctgaagacctggcagttta 

gtgggtcgggtggcggcgggagctctcaggtgcagttgaaggagtcaggacctggctcggtggcgccctcacagagcctgtcc 
25 atcacatgcaccgtctcagggttctcattaaccgtcta.tggtgttaactgggttcgccagcctccaggaaagggtctggactggctgg 
gaatgatatggggtgatggaagcacagactataattcagctctcaaatccagactgagcatcagtaaggacaactccaagagccaa 
gttttcttaaaaatggacagtctacaaactgatgacacagccaggtactactgtgccagagatcactatggtacccactatgctatgg 
actactggggtcaaggaacctcagtcaccgtctcctctgatcag 

30 Amino acid sequence: 

MDSQAQVLMLLLLWVSGTCGDIVMSQSPSSLAVSVGEKVSMSCKSSQSLLYNHN 
QKNYLAWYQQIPGQSPKLLIYWASTRESGVPDRFTGSGSGTDFTLTISRVKAEDLA 
VYYCQQYYTYPPTFGGGTKLEIKGGGGSGGGGSGGGGSSQVQLKESGPGSVAPSQ 
SLSITCTVSGFSLTVYGVNWVRQPPGKGLDWLGMIWGDGSTDYNSALKSRLSISK 

35 DNSKSQVFLKMDSLQTDDTARYYCARDHYGTHYAMDYWGQGTSVTVSSDQ 

60. FC2-2 (SSS-S)H WCH2 WCH3 

Nucleotide sequence: 

gttgttaagcttgccgccatggattcacaggcccaggttcttatgttactgctgctatgggtatctggtacctgtggggacattgtgatg 
40 tcacagtctccatcctccctagctgtgtcagttggagagaaggtttctatgagctgcaagtccagtcagagccttttatataatcacaat 
caaaagaactacttggcctggtaccagcagataccagggcagtctcctaaactgctgatttactgggcatccactagggaatctgg 
ggtccctgatcgcttcacaggcagtggatctgggacagatttcactctcaccatcagcagagtgaaggctgaagacctggcagttta 
ttactgtcagcaatattatacctatcctcccacgttcggaggtggcaccaagctggaaataaaaggtggcggtggctcgggcggtg 
gtgggtcgggtggcggcgggagctctcaggtgcagttgaaggagtcaggacctggcctggtggcgccctcacagagcctgtcc 
45 atcacatgcaccgtctcagggttctcattaaccgtctatggtgttaactgggttcgccagcctccaggaaagggtctggactggctgg 
gaatgatatggggtgatggaagcacagactataattcagctctcaaatccagactgagcatcagtaaggacaactccaagagccaa 
gttttcttaaaaatggacagtctacaaactgatgacacagccaggtactactgtgccagagatcactatggtacccactatgctatgg 
actactggggtcaaggaacctcagtcaccgtctcctctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcct 
cagcacctgaactcctgggtggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgag 
50 gtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataat 
gccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggct 
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gaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggc 
agccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtca 
aaggcttctatccaagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtg 
ctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctc 
cgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

MDSQAQVLMLLLLWVSGTCGDIVMSQSPSSLAVSVGEKVSMSCKSSQSLLYNHN 
QKNYLAWYQQIPGQSPKLLrYWASTRESGVPDRFTGSGSGTDFTLTISRVKAEDLA 
VYYCQQYYTYPPTFGGGTKLEIKGGGGSGGGGSGGGGSSQVQLKESGPGLVAPSQ 
SLSITCTVSGFSLTVYGVNWVRQPPGKGLDWLGMIWGDGSTDYNSALKSRLSISK 
DNSKSQVFLKMDSLQTDDTARYYCARDHYGTHYAMDYWGQGTSVTVSSDQEPK 
SSDKTHTSPPSSAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF 
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA 
LPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN 
GQPENNYKTTPP VLD SDGSFFLYSKLT VDKS RWQQGNVFS CSVMHEALHNHYTQ 
KSLSLSPGK 

61. FC2-2 VHL11S (SSS-S)H WCH2 WCH3 

Nucleotide sequence: 

gttgttaagcttgccgccatggattcacaggcccaggttcttatgttactgctgctatgggtatctggtacctgtggggacattgtgatg 

tcacagtctccatcctccctagctgtgtcagttggagagaaggtttctatgagctgcaagtccagtcagagccttttatataatcacaat 

caaaagaactacttggcctggtaccagcagataccagggcagtctcctaaactgctgatttactgggcatccactagggaatctgg 

ggtccctgatcgcttcacaggcagtggatctgggacagatttcactctcaccatcagcagagtgaaggclgaagacctggcagttta 

ttactgtcagcaatattatacctatcctcccacgttcggaggtggcaccaagctggaaataaaagglggcggtggclcgggcggtg 

gtgggtcgggtggcggcgggagctctcaggtgcagttgaaggagtcaggacctggctcggtggcgccctcacagagcctgtcc 

atcacatgcaccgtctcagggttctc.attaaccgtclatggtgttaactgggttcgccagcctccaggaaagggtctggactggctgg 

gaatgatatggggtgatggaagcacagactataal.tcagctctcaaatccagactgagcatcagtaaggacaactccaagagccaa 

gttttcttaaaaatggacagtctacaaactgatgacacagccaggtactactgtgccagagatcactatggtacccactatgctatgg 

actactggggtcaaggaacctcagtcaccgtctcctctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcct 

cagcacctgaactcctgggtggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgag 

gtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataat 

gccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggct 

gaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggc 

agccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtca 

aaggcttctatccaagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtg 

ctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctc 

cgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

MDSQAQVLMLLLLWVSGTCGDIVMSQSPSSLAVSVGEKVSMSCKSSQSLLYNHN 
QKNYLAWYQQIPGQSPKLLIYWASTRESGVPDRFTGSGSGTDFTLTISRVKAEDLA 
VYYCQQYYTYPPTFGGGTKLEIKGGGGSGGGGSGGGGSSQVQLKESGPGSVAPSQ 
SLSITCTVSGFSLTVYGVNWVRQPPGKGLDWLGMIWGDGSTDYNSALKSRLSISK 
DNSKSQVFLKMDSLQTDDTARYYCARDHYGTHYAMDYWGQGTSVTVSSDQEPK 
SSDKTHTSPPSSAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF 
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA 
LPAPIEKTISICAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN 
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ 
KSLSLSPGK 
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62. UCHL-1 VH 

Nucleotide sequence: 

atgggcaggcttacttcttcattcctgctactgattgttcctgcatatgtcctctcccagattactctgaaagagtctggccctgggatctt 
gcagccctcccagaccctcagtctgacttgttctttctctgggttttcactgaccacttatggtataggagtaggttggattcgtcagcct 
5 ccagggaagggtctggagtggctgacacacatttggtggaatgataataagtactataacacagccctgaggagccggctcacaa 
tctccaaggattcctccaacaaccaagtactcctcaagatcgccaatgtggacactgcagataccgccacatactactgtctctacg 
gctacacttactggggccaagggactctggtcactgtctctgca 

Amino acid sequence: 

10 MGRLTSSFLLLIVPAYVLSQITLKESGPGILQPSQTLSLTCSFSGFSLTTYGIGVGWIR 
QPPGKGLEWLTHIWWNDNKYYNTALRSRLTISKDSSNNQVLLKIANVDTADTAT 
YYCLYGYTYWGQGTLVTVSA 

63. UCHL-1 VL 

1 5 Nucleotide sequence: 

atgaagttgcctgttaggctgttggtgctgatgttctggattcctgcttccatcagtgatgttgtgatgacccaaactccactctccctgc 
ctgtcagtcttggagatcaggcctccatctcttgcagatctagtcagagccttctttacagtaatggaaacacctatttacattggtacct 
gcagaagccaggccagtctccaaaactcctgatctacaaactttccaaccgattttctggggtcccagacaggttcagtggcagtgg 
atcagggacagatttcacactcaagatcagcagagtggaggctgaggatctgggagtttatttctgctctcaaagtacacatgttccg 

20 tggacgttcggtggaggcaccaagctggaaatcaaa 

Amino acid sequence: 

mklpvrllvlmfwipasisdvvmtqtpi,slpvslgdqasiscrssqsllysngntyl 
hwylqkpgqspklliyi<xsnr:fsgvpdpj<sgsgsgtdftlkisrveaedlgvyfcs 
25 qsthvpwtfgggtkle1k 

64. UCHL-1 scFv 

Nucleotide sequence: .; .. 

gttgttaagcttgccgccatgaagttgcctgttaggctgttggtgctgatgttctggattcctgcttccatcagtgatgttgtgatgaccc 
30 aaactccactctccctgcctgtcagtcttggagatcaggcctccatctcttgcagatctagrcagagccttctttacagtaatggaaac 
acctatttacattggtacctgcagaagccaggccagtctccaaaactcctgatctacaaactttccaaccgattttctggggtcccaga 
caggttcagtggcagtggatcagggacagatttcacactcaagatcagcagagtggaggctgaggatctgggagtttatttctgctc 
tcaaagtacacatgttccgtggacgttcggtggaggcaccaagctggaaatcaaagatggcggtggctcgggcggtggtggatct 
ggaggaggtgggagctctcagattactctgaaagagtctggccctgggatcttgcagccctcccagaccctcagtctgacttgttctt 
35 tctctgggttttcactgaccacttatggtataggagtaggttggattcgtcagcctccagggaagggtctggagtggctgacacacat 
ttggtggaatgataataagtactataacacagccctgaggagccggctcacaatctccaaggattcctccaacaaccaagtactcct 
caagatcgccaatgtggacactgcagataccgccacatactactgtctctacggctacacttactggggccaagggactctggtca 
ctgtctctgctgatca 

40 Amino acid sequence: 

MICLPVRLLVLMFWIPASISDVVMTQTPLSLPVSLGDQASISCRSSQSLLYSNGNTYL 
HWYLQKP GQSPKLLIYKLSNRFS GVPDRFS GSGS GTDFTLKISRVE AEDLGV YFC S 
QSTHVPWTFGGGTKLEIKDGGGSGGGGSGGGGSSQITLKESGPGILQPSQTLSLTCS 
FSGFSLTTYGIGVGWIRQPPGKGLEWLTHIWWNDNKYYNTALRSRLTISKDSSNN 

45 QVLLKIANVDTADTATYYCLYGYTYWGQGTLVTVSAD 



65. UCHL-1 VH 111 SL12S 

Nucleotide sequence: 

5 0 ' gggagctctcagattactctgaaagagtctggccctgggatcttgcagccctcccagaccctcagtctgacttgttctttctctgggttt 
tcactgaccacttatggtataggagtaggttggattcgtcagcctccagggaagggtctggagtggctgacacacatttggtggaat 
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gataataagtactataacacagccctgaggagccggctcacaatctccaaggattcctccaacaaccaagtactcctcaagatcgc 
caatgtggacactgcagataccgccacatactactgtctctacggctacacttactggggccaagggactctggtcactgtctctgct 
gatca 

5 Amino acid sequence: 

(GSS)QITLKESGPGSSQPSQTLSLTCSFSGFSLTTYGIGVGWIRQPPGKGLEWLTHIW 
WNDMCYYNTALRSRLTISKDSS^QVLLKIANVDTADTATYYCLYGYTYWGQGT 
LVTVSAD 

10 

66. UCHL-1 scFvVHLUS 

Nucleotide sequence: 

gttgttaagcttgccgccatgaagttgcctgttaggctgttggtgctgatgttctggattcctgcttccatcagtgatgttgtgatgaccc 
aaactccactctccctgcctgtcagtcttggagatcaggcctccatctcttgcagatctagtcagagccttctttacagtaatggaaac 

15 acctatttacattggtacctgcagaagccaggccagtctccaaaactcctgatctacaaactttccaaccgattttctggggtcccaga 
caggttcagtggcagtggatcagggacagatttcacactcaagatcagcagagtggaggctgaggatctgggagtttatttctgctc 
tcaaagtacacatgttccgtggacgttcggtggaggcaccaagctggaaatcaaagatggcggtggctcgggcggtggtggatct 
ggaggaggtgggagctctcagattactctgaaagagtctggccctgggagctcccagccctcccagaccctcagtctgacttgttc 
tttctctgggttttcactgaccacttatggtataggagtaggttggattcgtcagcctccagggaagggtctggagtggctgacacac 

20 atttggtggaatgataataagtactataacacagccctgaggagccggctcacaatctccaaggattcctccaacaaccaagtactc 
ctcaagatcgccaatgtggacactgcagataccgccacatactactgtctctacggctacacttactggggccaagggactctggtc 
actgtctctgctgatca 

Amino. acid sequence: 

25 MKLPA^RLLVLMFWIPASISDVVMTQTPLSLPVSLGDQASISCRSSQSLLYSNGNTYL 
]iWYLQKPGQSPKLLIYKLSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYFCS 
QSTIJVPW1FGGGTKLEIKDGGGSGGGGSGGGGSSQITLKE.SGPGSSQPS0TLSLTC 
SFSGFSLTTYGIGVGWIRQPPGKGLEWLTHRVWNDNKYYNTALRSRLTISKDSSNN 
QVLLKIANVDTADTATYYCLYGYTYWGQGTLVTVSAD 

30 

67. UCHL-1 scFv (SSS-S)H WCH2 WCH3 

Nucleotide sequence: 

gttgttaagcttgccgccatgaagttgcctgttaggctgttggtgctgatgttctggattcctgcttccatcagtgatgttgtgatgaccc 

35 aaactccactctccctgcctgtcagtcttggagatcaggcctccatctcttgcagatctagtcagagccttctttacagtaatggaaac 
acctatttacattggtacctgcagaagccaggccagtctccaaaactcctgatctacaaactttccaaccgattttctggggtcccaga 
caggttcagtggcagtggatcagggacagatttcacactcaagatcagcagagtggaggctgaggatctgggagtttatttctgctc 
tcaaagtacacatgttccgtggacgttcggtggaggcaccaagctggaaatcaaagatggcggtggctcgggcggtggtggatct 
ggaggaggtgggagctctcagattactctgaaagagtctggccctgggatcttgcagccctcccagaccctcagtctgacttgttctt 

40 tctctgggttttcactgaccacttatggtataggagtaggttggattcgtcagcctccagggaagggtctggagtggctgacacacat 
ttggtggaatgataataagtactataacacagccctgaggagccggctcacaatctccaaggattcctccaacaaccaagtactcct 
caagatcgccaatgtggacactgcagataccgccacatactactgtctctacggctacacttactggggccaagggactctggtca 
ctgtctctgctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacctgaactcctgggtggaccgt 
cagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagc 

45 cacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagca 
gtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtc 
tccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccct 
gcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccaagcgacatcgccgtg 
gagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctac 

50 agcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccact 
acacgcagaagagcctctccctgtctccgggtaaatgatctaga 
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Amino acid sequence: 

MKLPVRLLVLMFWIPASISDVVMTQTPLSLPVSLGDQASISCRSSQSLLYSNGNTYL 
HWYLQKPGQSPKLLIYKLSNRFSGVPDPvPSGSGSGTDFTLKISRVEAEDLGVYFCS 
5 QSTHVPWTFGGGTKLEIKDGGGSGGGGSGGGGSSQITLKESGPGILQPSQTLSLTCS 
FSGFSLTTYGIGVGWIRQPPGKGLEWLTHIWWNDNKYYNTALRSRLTISKDSSNN 
QVLLKIANVDTADTATYYCLYGYTYWGQGTLVTVSADQEPKSSDKTHTSPPSSAP 
ELLGGPSVFLFPPKPKDTLMISRTPEVTCWVDVSHEDPEVKFNWYVDGVEVHNA 
KTKTREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQ 
10 PREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL 
DSDGSFFLYSICLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



68. UCHL-1 scFv VHL11S (SSS-S)H WCH2 WCH3 

1 5 Nucleotide sequence : 

gttgttaagcttgccgccatgaagttgcctgttaggctgttggtgctgatgttctggattcctgcttccatcagtgatgttgtgatgaccc 
aaactccactctccctgcctgtcagtcttggagatcaggcctccatctcttgcagatctagtcagagccttctttacagtaatggaaac 
acctatttacattggtacctgcagaagccaggccagtctccaaaactcctgatctacaaactttccaaccgattttctggggtcccaga 
caggttcagtggcagtggatcagggacagatttcacactcaagatcagcagagtggaggctgaggatctgggagtttatttctgctc 

20 tcaaagtacacatgttccgtggacgttcggtggaggcaccaagctggaaatcaaagatggcggtggctcgggcggtggtggatct 
ggaggaggtgggagctctcagattactctgaaagagtctggccctgggagctcccagccctcccagaccctcagtctgacttgttc 
tttctctgggttttcactgaccacttatggtataggagtaggttggattcgtcagcctccagggaagggtctggagtggctgacacac 
atttggtggaatgataataagtactataacacagccctgaggagccggctcacaatctccaaggattcctccaacaaccaagtactc 
ctcaagatcgccaatgtggacactgcagataccgccacatactactgtctctacggctacacitactggggccaagggactctggtc 

25 actgtctctgcigatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacclgaaclcctgggtggaccg 
tcagtcttcctcttccccccaaaacccaaggacaccctcatgatctccLggacccclg.iggLcacatgcgtggtggtggacgtgag 
ccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagc 
agtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggt 
ctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccc 

30 tgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccaagcgacatcgccgt 
ggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctcta 
cagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaacca 
ctacacgcagaagagcctctccctgtctccgggtaaatgatctagaa 

35 Amino acid sequence: 

MKLPVRLLVLMFW1PASISDVVMTQTPLSLPVSLGDQASISCRSSQSLLYSNGNTYL 
HWYLQKPGQSPKLLIYKLSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYFCS 
QSTHVPWTFGGGTKLEIKDGGGSGGGGSGGGGSSQITLKESGPGSSQPSQTLSLTC 
SFSGFSLTTYGIGVGWIRQPPGKGLEWLTHIWWNDNKYYNTALRSRLTISKDSSNN 

40 QVLLKIANVDTADTATYYCLYGYTYWGQGTLVTVSADQEPKSSDKTHTSPPSSAP 
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA 
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQ 
PREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA.VEWESNGQPENNYKTTPPVL 
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

45 

69. 5B9VHL11S 

Nucleotide sequence: 

gggagctctcaggtgcagctgaagcagtcaggacctggctcagtgcagtcctcacagagcctgtccatcacctgcacagtctctg 
gtttctcattaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgatatggagtggtgg 
50 aatcacagactataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtc 
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tgcaacctaatgacacagccatttattactgtgccagaaatgggggtgataactacccttattactatgctatggactactggggtcaa 
ggaacctcagtcaccgtctcctcag 

Amino acid sequence: 

5 (GSS)QVQLKQSGPGSVQSSQSLSITCTVSGFSLTTYAVHWVRQSPGKGLEWLGVI 
WSGGITDYNAAFISRLSITKDDSKSQVFFKMNSLQPNDTAIYYCARNGGDNYPYY 
YAMD YWGQGTS VTVS S 



10 73. 5B9 VH L11S scFv 
Nucleotide sequence: 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgtgatgacgca 
ggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggcatca 
cttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagaca 
15 ggttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctc 
aaaatctagaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggt 
cgggtggcggcgggagctctcaggtgcagctgaagcagtcaggacctggctcagtgcagtcctcacagagcctgtccatcacct 
gcacagtctctggtttctcattaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgat 
atggagtggtggaatcacagactataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttcttt 




Amino acid sequence: 

MRFSAQLLGLLVLWIPGSTADIVMTQAAJFSNPVTLGTSASISCRSSKSLLHSNGITY 
•25 LYWYLQKPGQSPQLLrYQMSNLASGVPDRFSSSGSGTDFTLRISRVEAEDVGVYYC 
AQNLELPL'rFGAGTKLELKRGGGGSGGGGSGGGGSSQVQLKQS(jPGSVQSSQSLSI 
TCTVSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGGITDYNAAFISRLSJTKDDSKS 
QVFFKMNSLQPNDTArrYCARNGGDNYPYYYAMDYWGQGTSVTVSS 

30 

70. 5B9 scFv VHL11S (SSS-S)H WCH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgtgatgacgca 
ggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggcatca 

35 cttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagaca 
ggttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctc 
aaaatctagaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggt 
cgggtggcggcgggagctctcaggtgcagctgaagcagtcaggacctggctcagtgcagtcctcacagagcctgtccatcacct 
gcacagtctctggtttctcattaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgat 

40 atggagtggtggaatcacagactataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttcttt 
aaaatgaacagtctgcaacctaatgacacagccatttattactgtgccagaaatgggggtgataactacccttattactatgctatgga 
ctactggggtcaaggaacctcagtcaccgtctcctctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctc 
agcacctgaactcctgggtggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgagg 
tcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgc 

45 caagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctga 
atggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggcag 
ccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaa 
ggcttctatccaagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgct 
ggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctcc 

50 gtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctagag 
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Amino acid sequence: 

MRFSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLHSNGITY 

LYWYLQKPGQSPQLLIYQMSNLASGVPDRFSSSGSGTDFTLRISRVEAEDVGVYYC 

AQNLELPLTFGAGTKLELICRGGGGSGGGGSGGGGSSQVQLKQSGPGSVQSSQSLSI 

TCTVSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGGITDYNAAFISRLSITKDDSKS 

QVFFKMNSLQPNDTAIYYCARNGGDNYPYYYAMDYWGQGTSVTVSSDQEPKSS 

DKTHTSPPSSAPELLGGPSVFLFPPICPICDTLMISRTPEVTCVVVDVSHEDPEVKFNW 

YVDGVEVHNAKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCKVSNKALPA 

PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP 

ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS 

LSPGK 



76. 2H7 scFv VH L11S (SSS-S)H P238SCH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 



ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 



taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc ■ 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 

.ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 

. agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 

' tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccc 
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacg 



gctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 
Amino acid sequence: 

MDFQVQIFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 

QQKPGSSPKPWIYAPSNLASGVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 

FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 

ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKSSS 

TAYMQLSSLTSEDSAVYFCARVVYYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 

THTSPPSSAPELLGGSSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV 

DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE 

KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN 

NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS 

PGK 

78. 2H7 scFv VH LI IS (SSS-S)H WCH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 

398 



WO 2005/017148 



PCT/US2003/041600 



ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
5 tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 
ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 

10 tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccc 
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacg 

15 gctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgag 
gctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

Amino acid sequence: 

MDFQVQDFSFLLISASVIIARGQIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWY 
20 QQICPGSSPKPWIYAPSNLASGVPAPJFSGSGSGTSYSLTISRVEAEDAATYYCQQWS 
FNPPTFGAGTKLELKDGGGSGGGGSGGGGSSQAYLQQSGAESVRPGASVKMSCK 
ASGYTFTSYNMHWVKQTPRQGLEWIGAIYPGNGDTSYNQICFKGICATLTVDKSSS 
TAYMQLSSLTSEDSAVYFCARVWYSNSYWYFDVWGTGTTVTVSSDQEPKSSDK 
. THTSPPSSAPELLGGPSVFLFPPKPKD1XMISRTPEVTCVVVDVSHEDPEVKFNWYV 
25 DGVEVFiNAKTKPREEQYNSTYRVVSVLTVXHQDWLNGKEYKCKVSNKA.LPAPIE 
KTISKAKGOPREPQVYTLPPSRDELTPGSrQVSLTCLVTCGFYPSDlAVEWESNGQPEN 
NYKTTPPVLDSDGSFFLYSKLT\T)KSRWQQGNVFSCSYMHEAJ.H^HYTQKSLSLS 
PGK 

30 

79. 2H7 scFv VH L11S (CSS-S)H WCH2 WCH3 

Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggacaaattgttctct 
cccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacatgcact 

35 ggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttt 
taacccacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtg 
ggagctctcaggcttatctacagcagtctggggctgagtcggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggc 
tacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaat 

40 ggtgatacttcctacaatcagaagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcag 
cagcctgacatctgaagactctgcggtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcac 
agggaccacggtcaccgtctcttctgatcaggagcccaaatcttgtgacaaaactcacacatccccaccgtcctcagcacctgaact 
cctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtgg 
tggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagc 

45 cgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggag 
tacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccc 
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacg 
gctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgag 

50 gctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 
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